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Hiow To Have EFFECTIVE LIGHTING 


and still 


Use Furctional Lighting 
Layouts, Requiring Min- 
imum of Luminaires. 











7 rrvgrrr errrr : 


Save 1'5 rows of luminaires— Minimum plan to 
supplement davlight Ltilizes 1'> rows of fix- 
tures; corrects for body shadow cast by daylight 
from window-wall 





F 








Saves 1 row of luminaires—Requires two rows 
of luminaires on the side away from window -wall 
Supplementary light is completely adequate for 


day time use 


. 
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Full functional 3-row layout When a lassroom 
is to be used at night. Circuits provide for L's» 
rows with daylight; 3 full rows at night. 


MORILIZE 


Cieverane 
5 Mmroree MAYES» 


eonsercve eritical materials 





Use Wakefield luminous- 
indirect fixtures that re- 
quire a minimum of steel. 





The Star 


( fluorescent ) 


The Commodore 
(incandescent) 


The Wakefield Star and Commodore both have reflectors 
made of non-critical Plaskon. Only hangers and wire-ways 
are metal. Thus, specifying Wakefield Stars or Commodores 


saves critical material while insuring ideal lighting conditions. 


The translucent plastic reflectors completely shield the lamps, 
and provide a smoothly distributed, well-balanced light, free 
from glare and sharp brightness contrasts. The ceiling be- 
comes the primary source of light, with the fixture and side- 
walls becoming a secondary source—a basic requirement of 


supplementary lighting for “Co-ordinated Classrooms.” 


Write for your copy of our 20-page booklet, “Supplementary 
Lighting for the Co-ordinated Classroom.” Address The F. W- 


Wakefield Brass Company, Vermilion, Ohio. 


Over-ALL Lighting 


BASIC FOR CO-ORDINATED CLASSROOMS 
. WUT 77/7 
\Al l; 


THE wanetr 





Costs 


CUT 445, 


with Westinghouse MERCURY lighting 


A typical customer's problem: “To provide high illumination levels at a 
reduced operating cost.” 


Westinghouse recommendation: “To change from incandescent to 
Westinghouse Mercury Lighting.” 


Results: “36 fewer fixtures to maintain; 216 fewer lamps to replace; 4 
total reduction of 44 To in annual operating cost.” 


This is only one case out of hundreds of “time-tested” installations. All 
show evidence that Westinghouse Mercury- Vapor Lighting is a fast-growing 
industry favorite. Investigate the complete line: 400, 1000 and 3000-watt 
units for either low or high-bay areas . . . open or closed fixtures for clean 
or dirty locations... high or low-voltage ballasts for any distribution system. 
Send for B-4727, “Westinghouse Lighting at Work’ in every industrial area. 
Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 30, Penna. 


you can be SURE.. ie irs 


Westinghouse — 


LIGHTING DIVISION 


Edgewater Park, Cleveland 


J-04293 
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PLEXOLINE 
MOVES 
SLUGGISH 
INVENTORY 





When store merchandise is attractively and dramatically displayed, 
it's bound to be seen . . . and, naturally, it's going to move 


That's why so many retail stores have done so well with PLEXOLINE 

by Day-Brite. They chose Plexoline because it’s modern custom-fluorescent 
lighting at mass production prices. They chose Plexoline because 

these fixtures are flexible . . . easily arranged in circles, graceful curves, 
any angle to “spotlight” merchandise, display counters with dramatic, 
attention-compelling light—exactly where they want it. They chose Plexoline 
because they have typical Day-Brite quality, matchless performance, 


trouble-free service, low-cost installation, maintenance and operation. 


It will pay you big dividends in extra sales to find out exactly what 
Plexoline lighting fixtures can do. For complete information write to 
Day-Brite, Inc., 5432 Bulwer Ave., St. Louis, Mo. 


NOW MORE THAN EVER 


AMERICA MUST SEE WHAT IT’S DOING 


WEN it’s "DECIDEDLY BETTER 


pr 
* fasy 10 st DAY-BRITE 
f tghling Files 
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CONDITIONING 


pera 


The new Curtis Light and Sound Conditioning System offers an 
entirely new approach to LIGHTING and SOUND CONDITION- 
ING problems. The system provides quality low-brightness 
illumination with acoustical treatment which eliminates exces- 
sive sound reflections and the annoyances and distractions 
which sound creates. 


The Electrical System — Standard basic sections of the 
Underwriters’ approved electrical portion of the Curtis System 
ore supplied completely wired and packaged in 8” x 12” x 
96” cartons. Each basic section covers a ceiling area of 256 
square feet. Combining the basic sections with extension and 
wing sections makes it possible to provide quality low-bright- 
ness illumination and effective sound treatment. 


The Sound System—tThe vertical baffles are constructed of 
highest quality acoustical material with a flame retarding, 
high reflectance washable finish. The baffles are positioned 
between the 8 foot, T-12, single pin fluorescent lamps to 
provide both recommended shielding and sound conditioning. 


Yes, the Curtis Light and Sound Conditioning System offers the 
finest in lighting and sound conditioning efficiency from the 
stand point of low initial cost, low installation cost, low operat- 
ing cost and low maintenance cost. 

A comprehensive bulletin, completely illustrated, will be avail- 
able soon. Write Dept. 141-05. for your free copy. 


CURTIS LIGHTING, INC. 
Dept. 141-05, 6135 W. 65th Street, Chicago 38, Illinois 


Nome _ —_ 


Compony____ 





Address 


City 
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Coefficients of Utilization for Luminaires 


with Concentrating Distributions 


The currently used Lumen Method of calculat- 
ing interior illumination was developed by Harri 
son and Anderson! during the period between 1915 
and 1920 
the results of experiments with typical luminaires 


It is an empirical method based upon 


of that time in rooms of various sizes and surface 
reflectances. Most luminaires of that day had 
rather broad downward distributions with less 
than half of the direct component flux in the 0-40 
zone (flux ratio less than 50 per cent). Therefore 
when new materials, processes, and design tech 
niques made it possible to obtain more concentrat 
ing downward distributions, the method of calcu 
lating the coefficients of utilization used in the 
Lumen Method was no longer applicable for all 
luminaires. By extrapolation the basic data were 
extended to a 65 per cent flux ratio,* but this was 
far short of the requirements since some modern 
luminaires have flux ratios of over 90 per cent 

The need for additional accurate data has long 
been recognized*® and other studies have been ini- 
tiated to provide information that is applicable for 
all distributions. One of these has resulted in the 
Interflection Method,* which has been used as the 
basis for computing the data for the reflected com 
ponents presented in this paper. The Interflection 
Method itself, however, was not carried to a con 
clusion so that it could be used directly to calculate 
coefficients of utilization. Also, the Interflection 
Method assumes that the working plane is located 
one-fourth of the distance from the floor to the 
ceiling. In the ordinary use of the Method this 
assumption will lead to considerable error in high 
bay lighting installations. However, the error can 
be largely eliminated by calculating separately the 
flux that strikes the working plane directly, as is 
done in this paper 

The real need is for a method of calculating co 
efficients of utilization that more fully recognizes 
differences in distribution of light flux from pres 
ent day equipment. It would then be possible to 


A paper presented at the National T Conference of the 
Illuminating Engineering Society gu 27-3 1951, Washington 
D. C. Authors: Westinghouse Electri jloomfield, N. J. and 


Cleveland, Ohio. respectiv 
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Coe flicre nts of Utilization 


By J. R. JONES 
JOHN J. NEIDHART 


provide more accurate coefficients of utilization for 
use in the familiar Lumen Method formulas 


Basic Method 


To satisfy this need the authors are proposing a 
method of calculating coefficients of utilization 
that considers the ultimate disposition of the flux 
from every 10° zone instead of using an arbitrary 
wide zone of 40° as a criterion. The flux in each 
10° zone (0°-10°, 10°-20°, ete.) that strikes the 
work plane directly is determined, and to that is 
added the flux that reaches the work plane by in 
terreflection. The ratio of the total flux reaching 
the work plane to the lamp lumens is the coefficient 


of utilization. 
Development of the Method 


This method was developed by assuming specific 
symmetrical luminaire locations in a square room 
representing each room index. Then, for each lumi 
naire location ir a given room size, the percentage 
of the lumens in each of the 10° zones that strike 
the working plane directly was calculated (see 
Fig. 1 for approximate method of making calcula 
tion By averaging the percentages for a given 


zone for all the luminaires, an average percentage 





« 
* ARK S Syane 


a 


28 ~ PERCENT LUMENS IN ZONE ©. 
WORKING PLANE 


360 TO @ THAT STRIKE THE 


igure 1. The flux in any zone that strikes the work 
plane directly is equal to the total lumens in the zone 
minus the lumens that strike the wall. 
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Downward reflected component plotted against direct ratio for each room index. The figures accompanying 
each curve denote the ceiling and wall reflectances 
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for that zone was obtained. Such average figures, 
called zonal multipliers, have been prepared for 
each 10 


J, and are presented in Table I 


zone for rooms of room index A through 


They are in no 


TABLE I. 
Room Index 
H @ r E 
Zonal Multipliers 0° to 90° 
1A 1.0 


1.0 


way influenced by the distribution of the lumi 
naire, but they are effective for all luminaires. To 
apply the method to a specific luminaire the lumi 
naire lumens in each zone are multiplied by the 
appropriate zonal multiplier. The sum of these 
products for a specific room index, when divided 
by the total 


luminaire, is the percentage of downward lumens 


downward (0°-90 lumens of the 


that strike the work plane directly. This quantity 
will be referred to as the Direct Ratio 

The percentage of downward luminaire lumens 
that are reflected from the room surfaces to the 
working plane (Downward Reflected Component 
related to the 
This relationship is illustrated in Fig. 2 


is directly Direct Ratio in a given 
room 
where the Downward Reflected Component (ob- 
tained from interflection data) is plotted against 
the Direct Ratio for a wide range of distributions 
A series of curves is given for each room index and 
combination of room surface reflectances. From 
these curves it is a simple matter to obtain the 
Downward Reflected Component for any Direct 
Ratio 

An indication of the accuracy of the method of 
see Fig. 3 


can be illustrated by assuming an area to be lighted 


calculation and calculating procedure 
is 48 feet square and 421% feet high, and has 30 
per cent ceiling and 10 per cent wall reflectances 
Calculations were made for two widely different 
luminaire distributions by the conventional meth 
od, the method 
point-by-point method 


zonal proposed herein, and the 
The point-by-point foot 
candle values cannot be converted to a coefficient 
of utilization or utilization factor because there is 
no indication of the magnitude of the flux reflected 
to the working plane. It can, however, be expressed 
as the direct ratio by merely multiplying by the 
area and dividing by the total luminaire lumens 
In this manner a direct comparison can be made 


between the point-by-point method and the zonal 
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Coeflicients of Utilization 


1000- WATT CONCENTRATING LUMINAIRE 


ZONAL ZONAL 
ZONE LUMENS MULTIPLIER 


0*-10* 3005 1.00 3005 
10°-20° 5560 72 4020 
20%30° 3125 $7 1782 
30%40° 2310 34 785 
40-50" 1180 16 169 
sot%60* i129 03 

60% 70° 40 ~ 

7ots0* = - 

soteo" - 
TOTAL 15369 


PRODUCT 





18000 


20000 


DIRECT RATIO = ==—— =635 


15369 


C.U.= i000" 


(.635+.01)= 47 











* LAMP LUMENS- 2/000 


Figure 3. Calculation of the coefficient of utilization for 
a “J” room. The downward reflected component is .01 
for 30% ceiling and 10% wall reflectances. 


Table Il 


The point by point caleulations were made for the 


system proposed by the authors (see 


points stipulated as measuring points in the L.E.S 
Procedure for Determining Horizontal Footcandle 
Levels.® 

An analysis of Table II indicates that in a high 
narrow room the Harrison-Anderson Method gives 
too low a value for direct concentrating luminaires 
and too high a value for direct luminaires having 
a rather broad distribution such as that of a typical 
industrial fluorescent unit. The zonal method data 
is actually based on nine luminaires in a “J” room 


so it checks closely with the point-by-point method 


Extending the Method to All Distributions 


Although this method of calculating coefficients 


was developed primarily for direct luminaires, it 
soon became apparent that it was also applicable 
to distributions in which part or all of the light 
was directed upward 

than totally 


Direct Ratio and Downward Reflected Component 


For other direct luminaires, the 


are obtained as outlined in the preceding para 
graphs, but their sum is multiplied by the ratio ot 
the downward luminaire lumens to the total lamp 
lumens. This product is the Downward Coefficient 
To obtain a comparable Upward Coefficient, the 
luminaire lumens 


Cs ling Rati 


percentage of upward (90°-180 


that strike the ceiling is obtained 


TABLE II. 


Concentrating 
Distribution 
Utilization Direct 

Pactor Ratio 


Wide Distribution 


Utilization 
Pactor 


Method of 
Calculation 


Direct 
Ratio 
Harrison- Anderson 
Zonal Method 
Point-by-Point* 


Point-by-Point** 


Assur 
* Assume 


Jones 


Veidhart 





by the use of zonal multipliers for each 10° zone 
by the same technique as was used to obtain the 
Direct Ratio (see Table III). This Ceiling Ratio is 


TABLE Iii. 
Room Index 
H G r E D 
Zonal Multipliers 90° to 180 
4 ; 


47 


used only as the means of obtaining the Upward 
Utilization Factor from a series of curves in which 
Upward Utilization Factor is plotted against Ceil 
ng Ratio (Fig. 4). Since the Upward Utilization 


Factor represents the percentage of upward lumi 
‘ 


naire lumens that is reflected to the working plane 
t must be multiplied by the ratio of the upward 
inaire lumens to the total lamp lumens to ob 
yward Coefficient This would be the 

of utilization for a totally indirect lumi 

of the Downward Coefficient and the 

efficient is the Coefficient of Utilization 
minaire that distributes the light both 


and upward 


Step-by-Step Procedure 


followed in computing the co 


to be 


of utilization are 


For totally direct luminaires, step 1 only; for 
indirect luminaires, step 2 only; for all 
2, and 3 
wes 
from 0 


btained 


by the total luminaire 


This is the Direct Ratio 


», determine the 


ownward 


ward Util 


zone from 90 


ier obtained 
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Divide the sum obtained in step b. by the total lumi 
naire lumens emitted urward This is the Ceiling 
Ratio 

From the appropriate curve of Fig. 4, determine the 
Upward Utilization Factor for the Ceiling Ratio ob 
tained in step ¢ 

Multiply the Uy ward Utilization Factor by the per 
eent of lamp iumens emitted upward by the lumi 
If the lumi 


naire is totully indirect this is the coefficient of 


naire. This is the Upward Coefficient 


itilization 


Add the Dowuward Coefficient (step 1. f.) and the Up 
ward Coefficient (step 2. « Th's is the coefficient of 
itilization for a luminaire that is neither totally direct 


nor totally indirect 


Conclusions 


While the method described herein does require 
a change in the method of calculating coefficients of 
utilization, the user of the Lumen Method does not 
have to change his method of making lighting cal 
culations. The time required to caleulate a com- 
plete set of coefficients of utilization by this zonal 
method is only slightly longer than by the conven- 
tional method. Certainly the greater accuracy ob- 
tained more than justifies the small amount of 
additional work which must be performed only 
onee for each luminaire. Too frequently it is neces- 
sary for the lighting engineer, after carefully fol 
lowing all of the rules, to make excuses for inaceu- 
rate predictions. More accurate coefficients would 
explain the discrepancy on many occasions. Some 


times factors as improper voltage, non-typical 
lamps, inaccurate meter reading, and misjudged 
room surface reflectances result in errors, but often 
the coefficient of utilization is faulty 

While extensive, carefully controlled illumina- 
tion tests have not yet been made to verify the 
coefficients obtained by this new method, the direct 
ratios have been spot-checked by the point-by-point 
method and have been found to be accurate. The 
authors feel this method can be used with confi 
dence for calculating the coefficients for luminaires 
that direct the major part of their flux downward 
To obtain comparable accuracy for the flux di- 
rected upward, the theoretical upward utilization 
factor curves shown in Fig. 4 should probably be 
lowered slightly (approximately 5 per cent) to 
compensate for light that is absorbed by the lumi- 
naire after being reflected off the ceiling (see last 
paragraph of the Appendix), even though some 
perhaps complete compensation is made in the 
determination of the Ceiling Ratio 
dix). This source of error is inherent in any sys- 


see Appen 
tem of ecaleulating coefficients and the magnitude 
of the error depends on the characteristics of the 


luminaire and the number installed in a given area 
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APPENDIX 
Terms and Symbols: 


The following summary of terms and symbols is su) 
mitted for convenient reference 


} Downward 


D luminaire mens emitted down 
ward U 
Upward Fluz, luminair nens emitted upward (90 
to 180 
Lamp I 
lamps in ingle luminaire 

ZM Zonal Mu lier, fc ch 10° zone 

DR Direct Ratio 


mminaire lumens emitted downward (0 -90 


imens generated the lamp or 


expressed as a decimal 


strike the working une without being 


off room 


directly 


onent, the per cent 

downward 90 that 
ices the working 

DR and 


vnward Utilization Fac 


Downward Flux to 


uminaire 


to the 


iminaires 
UC for totally indirect 
luminaires 


DC + UC for all others 


Derivation of the Method and Limitations: 
a 


ating coefficients of 


curacy of the 


zonal 


eurves of Fig. 2 


fie symmetri 
room for ich room 
individual n liers may 


lifferent 


Direct 


alculations 
ratios 
to mount 
er ! iminaires 
example, in the instal 
coefficient of 
Method 
when 
ibove 
ating the 
Direct Ratios and 
onservative 
centrating 
zonal muitip zone for one 


method 


luminaire 
be determine illustrated in Fig. 1. Or 
or greater accuracy he ! 36 Mu be ascertained 


vy ealeulating the l and dividing 


y the zonal lumens 


606 Coefficients of 


Average Footeandles * Area (shaded in Fig. 1 


Zonal Lumens 


I Cos*@/H*) X length of are X d 


I & zonal constant for @, to 6, 
length of arc 2er 
20H tan @ 
r H tan @ 
dr H sec* 6dé 


“(1 Cos’é)/H 26 H tan @ H sec’ édé@ 


I x Zonal Constant 
1/Zonal Const) sin @ °9 dé 
© are cos (K Cot 6/H 
let P K/H 


y P Cot @ then 


1/Zonal Const 


1/Zonal Const 


6 


rhe above quantity checks closely with the value for 


20/360 determined by Fig. 1. The solution of this formula 


for al zones for each luminaire location and for all 


Hen e, 


relatively high narrow 


room indices is obviously a long and tedious task 
this formula was used only for the 
others. The 


most of the larger rooms were calculated by the method 


rooms and a few of the zonal multipliers for 


illustrated in Fig The authors feel that the resultant 


errors are negligible because of the large number of sources 
involved 


If the zonal multipliers in ) I are plotted against 


room index (the ratio of the room width to two times the 


mounting height above the work plane eurves will be ob 


tained (Fig. 5) from which it is convenient to select zonal 


multipliers for caleulating the flux that the luminaires direct 


to the floor. These zonal multipliers for the floor were de 


termined on the basis of the room index formula, but the 


mounting height above the work plane was changed to 


mounting height above the floor. These zonal multipliers 


were then used to calculate the flux directed 


Method 


remainder of 


for the floor 


the floor (designated / in the Interfection 


data) for certain luminaires. Obviously the 


the 0° to 90° flux (F was directed to the walls. Knowing 


F, and F, for specific luminaire distributions, it was then 


possible by using the Interflection Method to ealeulate the 


ZONAL MULTIPLIER CURVES 











ROOM INDEX 


Figure 5. Zonal multipliers plotted against room index. 


Jones-Neidhart ILLUMINATING ENGINEERING 





eurves of Fig. 2 where the sums of the wall and floor com 
ponents are plotted against the Direct Ratio for a wide 
range of distributions. An assumed floor reflectance of 14 
per cent was used in order to correspond with that of the 
Harrison-Anderson Method 

Fig. 5 was also used to determine the zonal multipliers 
for calculating the Ceiling Ratio. It is obvious that this is 
possible if the ceiling is thought of as the work plane and 
the length of the suspension hanger is thought of as the 
mounting height of a direct luminaire above the working 
plane. The “room index” of this space between the lumi 
naire and the ceiling was calculated from the room index 
formula for direct luminaires. For this caleulation th« 
length of the suspension hanger used as “mounting height 
above the work plane” was such that the same room index 
for the entire room) would be obtained from the room 
index formula for indirect luminaires as would be obtained 
from the room index formula for direct luminaires. To 
obtain the same room index from both formulas, the length 
of the suspension hanger must always be one-half the dis 
tance the luminaire is mounted above the work plane 
Hence, the “room index” of this upper area is always twice 
that of the room below as caleulated for a direct luminaire 
Therefore, the ceiling zonal multipliers for an “I” Room 
found in Fig. 5 at 


room index 1.0), for example 


room index equal 2.0. The 90° to 100° multiplier is on the 
eurve marked 80°-90°, the multiplier for the 100° to 110 
zone is on the curve marked 70°-80", ete. In actual practices 
the length of the suspension hanger is usually less than one 
half the mounting height above the work plane so the actual 
ceiling ratios are somewhat higher than those obtained from 
Table III. This tends to make the 
Aiso, Table III is really based on a 


spacing -to-mounting height ratio of 8. This too tends to 


upward coefficients 


slightly conservative 


produce results that are slightly conservative. On the other 
hand, the multipliers for the 150° to 180° zone have been 
raised to 1.0, making the zonal multipliers somewhat less 
conservative but more realistic. They are more realistic be 
eause almost invariably indirect luminaires are hung near 
enough to the ceiling for all the lumens in this zone to 
strike the ceiling directly 

The ceiling zonal multipliers (Table ITI) and the Inter 
flection Method were used to prepare Fig. 4 just as Table I 
and the Interfleetion Method were used to prepare Fig 

The reflected component curves Fig. 2 and Fig. 4 
refleet the aceuracy of the interflection data on which they 
are based and they are subject to the same limitations 
Data for the curves representing 30 per cent ceiling re 
flectaneces were extrapolated, and the data for the other 
eurves were interpolated. The interflection data are based 
on the assumption of perfectly diffusing room surfaces that 
Actually the 


brightness created by a luminaire is near the ceiling for 


are illuminated uniformly maximum wall 
wide distributions, and approaches the floor as the distribu 
ion becomes more concentrating Iso, the room surfaces 
are never perfectly diffusing, but it is felt that these vari 
ables introduce only small errors into the reflected com 
ponent curves 
The Upward Coefficients are based on the assumption that 
the luminaires are very small and do not absorb any light 
that is reflected off the ceiling Actually all luminaires 
absorb some light and some fluorescent types that are rather 
large may absorb a sufficient amount to lower the Upward 
Coefficient enough to justify changes in Fig. 4. This error 
the same general nature as that caused by the exist 
ence of furniture, machinery, or columns in an area. The 


authors feel that until this souree of error is investigated 
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the Upward Utilization Factor curves of Fig. 4 should 


probably be lowered about 5 per cent 
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Downlighting Equipment 


DISCUSSION 

NeaL Jacosus* This paper suggests a new method of 
determining coefficients of utilization which will provide 
more accurate values than the presently used method. The 
need for more accurate coefficients is generally recognized 
specially where light interior surfaces and luminaires with 
strong indirect components are used. The authors are to be 
congratulated for undertaking this work 
Of particular importance is that the method can be 
ipplied to data from candlepower distribution curves com 
monly available for luminaires The basic interflection 
method required photometric data generally not available 
Greater emphasis relative to the reflectivity of the floor (14 
per cent) would seem desirable Data for at least one 
higher value of floor reflectivity would be useful and inter 
esting. A paragraph relative to the basis of determining the 
‘room index’’ is suggested This would help correlate 
Tables I and III and Figure 5 and also remove any ques 
While 


tion as to on what basis the RI was determined 


the working plane is referred to in several places, it is not 
unmistakably clear as to just what height above the floor 
was used Relative to the method being dependent upon 
symmetrical luminaire locations, this does not seem to bh 
a serious objection considering the lumen method applies 
only when the distribution of light on the working plane is 
reasonably even 

Lighting engineers responsible for calculating and pub 
lishing coefficients of utilization for luminaires would do 
well to study this paper. It is hoped they would determine 
coefficients for several typical luminaires and compare them 
with those determined by the conventional method. The 


authors would certainly weleome comments and reports of 


field experience 


J. A. Losu**: The authors of this paper have assumed the 
difficult task of reconciling the units of the lumen and inter 
flectance methods. The extent of their success can probably 
be best realized by experiment 

If the authors had investigated the basic interflectance 
method equations further they would have seen that the two 
statements, ‘‘The Interflection Method itself, however, was 
not carried to a conclusion so that it could be used directly 
to calculate coefficients of utilization’’ and ‘‘ Also, the In 
terfleetion Method assumes that the working plane is located 
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one-quarter of the distance from the floor to the ceiling’’ for direct lighting and all the results for indirect are 
are not true based on other calculations involving assumptions that may 
Interflectance is another name for what ‘s called ‘‘ utiliza eause departures in varying degree from the results in 
tion factor.’’ That is, the coefficient of utilization is equal actual practice. These need experimental evaluation over a 
to the product of efficiency and interflectance or utilization wide range of conditions. I would further comment that the 
factor or any other name by which the entity of surface method appears most readily employed for individual small 
reflectance, room shape and flux distribution is known luminaires with candlepower distributions symmetrical about 
The very name of the method implies that it is a means a vertical axis 
whereby coefficients of utilization can be known Over-all utilization data appears to be most useful if 
The Interflectance Method equations can be used to cal based on a certain degree of uniformity of illumination. In 
the interflectance on any plane, including the 30” this paper the computations for all downward zones are 
plane, for any ceiling height. It is the Q&Q committe based on a fixed small spacing-to-mounting height ratio, 
the method, that assumes the one quarter figure above which, although it yields conservative coefficients, may not 


equitably reflect the situation for units of wide distribution 
OGAN* 1e kind of ial that goes far - ' 
agents “9 aoe 5 ee Se dal that gees fa This spacing ratio selected by the authors is 0.4. We have 
n } y € rie } ‘ at mn the esent « light » . 
» filling the voids that ex pr ' lay lighting compared (a) actual test results for direct lighting elements 


rt e me om rroposed ¢% t t rec ter oO atts apic 
: The method proj i can xpected to attain rapid at this ratio in room conditions of J and H index with 


j re ) 1eers he paper satisfies a res . 
nd widespread u eens rhe paper satisfies a real b) ealeulations using the Jones and Neidhart zo factors 


need as applied to the candlepower distributions used in our 


shouk b ries 
I 1 be clearly tests. In the calculations appropriate corrections were made 


for certair 
for the differences in room reflectance conditions. Test re 
spacing t @ 
pacing to sults were 8 per cent and 4.7 per cent higher than the caleu 


mounting igh i q 0 1 not always lated results 


hold true in general ap e enginec 1ust consider 


In the authors’ calculations on indirect lighting, a ratio 


ether tl rob ‘ j th its of thi , 
whether the problem : , oa « “ icing-to-suspension distances of only 0.8 is used as a 


whether th ition will apply basis. This would mean, for example, only 24” luminaire 


given interior spacing for a 30” suspension, or a very long suspension for 


t iple, if tl nai ) ~ mmetrical but 
=amy = —— al normal spacing—conditions which are certainly not at all 


standard layo “t for the end rows of representative. A different 
ills equal to half the 


ned to be the layout used by the 


ratio would affect the number 
of luminaires and their relationship to wall and ceiling sur 


faces, and the distribution of ceiling brightness. At first 
layout is non-symmetrical glance, indirect lighting appears simple. But tests of even 
entage of the jobs (indus limited seope reveal that differences in utilization resulting 
th concentrating distribu from changes in luminaire location and suspension distance 
multipliers will vary, perhaps consid cannot be ignored 
arrived at in ble I by the authors The usefulness of utilization data by 10-degree or even 
utilization caleulated by this method smaller zones is recognized. However, I feel that a single 
irate for standard symmetrical luminaire figure or flux ratio may still be useful for ready description 
of candlepower curves It may be different from the one 
tion should be used in selected by Harrison and Anderson. They selected the ratio 

inting height ratio differs of 0-40 degree lumens to 0-90 degree lumens as applying 
ised by the authors in calculating to common types of curves, specifically exeluding those with 
the flux concentrated in very narrow zones 


propo i | frozen to one floor 
cent r «tion factor, just as was IR 


Anderson Flux Method That this 


Jones and J. J. Neiwnart*: The authors appreciate 

the comments that Mr. Jacobus, Mr. Losh, Mr. Logan, and 
difference in interiors such as gym Mr. Potter have offered 

langars and similar spaces Mr 

the Jones-Neidhart co 

u coeffi 


Jacobus and Mr. Logan have both suggested that 





data be made available for higher reflectance floors. The 
eurves in Figures 2 and 4 are now based on a 14 per cent 


60.6 per cent 


floor reflectance in order to agree with the presently pub 
ors will add one or mor lished coefficients of utilization. The authors agree, however, 
in addition to the one they that additional curves of the same general form as Figures 
ct, 14 per cent has no par 2 and 4 should be provided for higher reflectance floors 
and 30 per cent would Tables I and III would not be altered since they are used 
only to determine the per cent of luminaire lumens that 


of lighting strike, directly, the work plane and ceiling respectively. 
efforts of th These ratios are not affected by room surface reflectances 
lization data Tables I and III, as Mr. Logan and Mr. Potter point out, 

is evident ussume a 0.4 spacing-to-mounting height ratio. This is a 

ind only lower ratio than most luminaires require in order to attain 
ee uniform illumination on the work plane. Thus, the Direct 
components Ratios and Ceiling Ratios are conservative (particularly in 


high narrow rooms) for luminaires that are likely to be 


ithors 
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spaced further apart ations The reader 
should bear in mind, however, that in order to provide an 
ade quate quantity of illuminatior imimaires are frequently 


spaced closer together than is necessary to provide uniform 


illumination. This practice is particularly prevalent in in 
stallations employing one- and two lamp fluorescent lumi 
naires. Also, in high narrow rooms the coefficient of utiliza 
thon is low so luminaires must be spaced close together to 


provide an adequate level of illumination, and being in a 
yl 


high narrow room they would likely be mounted rather 1} 
so the spacing-to-mounting height ratio is quite low, par 
ticularly for high illumination levels. So the error tends to 
be minimized, but the coefficients ar ! loubt generally 
slightly conservative 

The data in Tables I and III caleulated specificall) 
for square rooms, Mr. Logan points out. However, it is 
but a simple ul o determine the room index of an 
quivalent re room by the use of the two stand 
ard I.E.S. room index formulas! 
by the standard room index tab 
ing plane above he floor was 
though this dimension cancels or 
The data in Table I were calculate ng the 


for predominantly direct luminaires, and Tabk 


calculated using the I.E.S. formula for predominantly 
direct luminaires. The standard conversion table was used 
to convert from Room Ratio to Room Index.? The authors 
feel that basing the data on square rooms introduces no 
problem and concur with Mr. Jacobus’ comment that de 
pendence of the method on a symmetrical luminaire layout 
does not present any serious objection. Any system of 
culating illumination levels that is based on the concept of 
a coefficient of utilization, would necessarily be subject to 
the same kind of limitations (i.e. uniform illumination, 
approximately symmetrical spacing, et« A coefficient of 
utilization cannot possibly be exactly correct for all layouts 
As Mr. Jacobus points out, the Lumen Method applies only 
when the distribution of light on the working plane is rea 
sonably uniform 

It is interesting to note that most of Mr. Potter’s objec 
tions to the authors’ Zonal Method are also applicable to 


the existing method of ealeulating cocflicients If the 
simplicity of the Lumen Method of calculating illumination 
is to be retained, certain assumptions must be made that 
will not always agree with actual installation conditions 
Despite these necessary limitations, it cannot be denied that 
the proposed Zonal Method is more accurate than th 
currently used method. The authors admit conservatism and 
consider Mr. Potter’s test results as verifying the aceuracy 
of the method 

Although a acing to-susy} 
seem unreal indirect 
sistent to sele ny other ratio isi rable 
the 0.4 ratio is selected for Table I atisfy both the 
standard I.E.S. formulas for room index one for pre 
dominantly direct luminaires, the other for predominant), 
indirect luminaires), it is necessary for the luminaire to 
suspended one-half as far below the ceiling as it is above 
the work plane. Thus, if the spacing-to-mounting height 
above work plane) ri f 0.4 is selected, the ratio of 
luminaire spacing-to-suspension distance must be 0.8 Phe 
authors agree with Mr. Potter that this 0.8 ratio should 
nearer 3.0, but if the 3.0 ratio had been used one w 
obtain a different coefficient of ut 


indirect luminaire than one would obtain from the indir 


zation for a te 
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component of a direct-indirect luminaire rherefore, the 


authors feel that until the room index formulas are altered, 
s imperative that the 2.0 to 1.0 (0.8 to 0.4) ratio be 


aintained. Perhaps the room index formulas should be 


Even with the 0.8 ratio, however, the results 
itions indicate slightly con 
rate « nts by the 


zonal method than current method. In light of Mr 


Potter’s ob issumptions that the 


ections ri e | ting 


iuthors simplicity, it seems incon 
gruent t ] i ‘ ‘ u or flux ratio as 
eing sufficient luminaire distribution 

Mr. Losh is e ti r that it is difficult to recon 
e complet 1 i ethod and the Interflectance 
difference in the method 
differ 


nitial 


thod. However, 


sno ig nt 


product of 
nd lumi 
So the 
are not dissin 

Losh has taken excey ! tements that 
n the paper. The author vlieve that there is no 
disagreement, but actually only a difference in opinion 
is to what should be the definition of ‘‘Interflectance 
Method.’’ The 
on Standards of Quality and Quantity have de 

Method 


that the basie equations can be 


authors consider that the Reports of the 
Committe 
scribed the Interflectance 
The authors were awar 
used to calculate interflectance tables for the 30-inch work 
plane or any work plane. So far, however, tables have been 
prepared only for a work plane located one-fourth the 
distance from the floor to the ceiling. It is not convenient 
for the lighting application engineer, or for anyone, to use 


the basic equations to caleulate interflectances for the 30 


neh work plane for typical luminaires. So until tables are 


prepared for the 30-inch work plane the ordinary use of 


the Interflectance Method wil ad to considerable error in 


high bay lighting installations 

Mr. Losh also states t masie equations ean be 
ised to ealculate coefficient tion. For luminaires 
that have a distribution appre y the cosine curve, 
some other simple metion, this is true 

other lumina ti ec ) sure or calculate 

the percentage of inire i the walls, 
ceiling, and floor. ° i ; the 
basic interflectance equ \ ileal be task The 
iuthors are n t i Oo le such caleula 
ror uminaires i t erte diffusing It is 


t Mr. Losh 


the per flux striking ling, and floor was 


tions 


issumed svster wherei 


surement 


obtain these per 
onijur on 1 tables published in 


f the Cor t ‘ Standards of Quality and 


vors do not cons ‘ mentioned above,® 


sic equations u » develop the interflection 


iny more a part nethod than the test room 


rrison and Anderson part of their method 


n the development of 


H 
ghting Handbook 
R \ and Application of the 
ILLUMINATING ENGI 
N RERIN¢ Vo 


Jones-Neidhart 609 














ALONG THE RANGE, four rows of 2-lamp 

100-watt industrial fluorescent luminaires, 

tilted approximately 45 degrees toward the 

targets, are mounted three rows on the 

target side of the baffle and one on the 

far side. Illumination levels average 60 
footcandles 


Findina } ul Range in 


the 


Right Light 


ON THE FIRING LINE, sixteen concen- 
tric-ring silver-bowl units provide approx- 
imately 40 footcandles illumination. These 
500-watt luminaires were chosen to elimi- 
nate gun-sight shadows and disturbing 
image reflections on the barrel of the gun. 


ON THE TARGETS the 130-footcandle 

level is provided by two rows of seven 

300-watt R-40 floodlights, one row on the 

floor and one ceiling-mounted. Both rows 

are installed five feet out from the targets 
on 3',-foot centers. 
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BRIGHTNESS RATIOS along the range 

are improved by the use of light surfaces 

for ceiling, walls, floor and background 

for targets. Ratio between background 

and walls is 3:1, between background and 

floor 4:1 with 130 footcandles illumination 
on the background. 


In the Right Light 


RATIFIED members of the Detroit Edison 

Rifle Club without exception improved their 
averages after the rifle range had been relighted 
To satisfy the critical seeing tasks, involved, five 
requirements were considered necessary for good 
seeing conditions: (1) adequate levels of illumina- 
tion, (2) freedom from direct glare, (3) freedom 
from reflected glare, (4) good brightness ratios and 
(5) absence of harsh shadows. 

A combined system of incandescent and fluores 
cent lighting was chosen. Illumination on the firing 
line is provided by sixteen 500-watt concentric-ring 
silver-bowl units, spaced on 6 x 6%%-foot centers, 
suspended three feet from the fifteen-foot high 
ceiling. These luminaires were chosen to eliminate 
gun-sight shadows and image reflections along the 
barrel of a gun 

Along the range, four rows of 2-lamp 100-watt 
industrial fluorescent fixtures were installed, tilted 


approximately 45 degrees toward the target. One 


PLAN VIEW AND ELEVATION show 

location and spacing of the incandescent 

and fluorescent luminaires on the rifle 

range.The fifteen-foot high ceiling is To 
acoustically treated as are the walls at 4s 


6-6") 6-0 


firing line and along the range \ 


= -py| FIRING hy UJ 
LOCKERS GALLERY AREA 
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row is on the near side of the baffle and three on 
the target side to obtain good distribution of illu- 
mination levels 

A row of seven 300-watt R-40 floodlights is 
mounted on both the ceiling and floor, five feet 
out from the targets, on 34-foot centers. Illumi- 
nation level on the targets averages 130 foot- 
candles On the firing line the level is 40 foot- 
candles and along the range it is 60 

A light color scheme was followed for all sur- 
faces, including the floor. Background for the tar- 
gets is made of 3 x &8-foot wallboard, tinted the 
same color as the target paper. The wallboard is 
replaced periodically 

Brightness ratios are 3:1 between the _ back- 
ground and walls and 4:1 between background and 


floor. Walls and ceiling are acoustically treated 


Photographs and data submitted by R. G. Watkins of the Detroit 


Edison Company, Detroit, and member of the Michigan Section 
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Lighting Techniques Modeled 
In Utility Branch Offices 


\rizona Lig and Power Com 
Phoenix, Ariz 


p ed five separate branch offices, each fea 


PP ma has recently com 


is methods and techniques for offices 


Early in 1950, the com 


ne vari 
stores and show windows 
“l a program to replace its central 

office with five neighborhood 


wn business 


areas in and around the city of 


fiees in strategh 


Phoenix. Each office was planned to be a typical 
example of good lighting, with adequate provision 
for display and window lighting; each branch to 
a different layout and type of luminaire 
window designed to show a u«uifferent 
illumination. Since completion 
these “lighting education centers” in August 
1951, local merchants and others having lighting 
problems may be taken to the several branches to 
see examples of lighting techniques from which 
they may choose the type which would best solve 
their particular lighting problem. In addition, oi 
course, the offices perform the regular functions 
a utility office—payment of bills, opening of 
*~w accounts, consultation service, and display of 
merchandise 
All inst tio esigned to give a high 
level of il ) vith a minimum of glare 
Luminaires were é » that variation in illa 
above the floor would 
idles. Prelimi 
oteandles main 
ng resulted in values fron 
e various offices. A check 
e installations had 
ictual results in the five 


th final design plans 
es and furniture finishes 
eS EXC] 
the one exception 
the walls for de 
type of luminaire \ 


although the refle 


less than 
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By J. D. WHITNELL 
T. L. BUCKLEY 


Five separate branch offices of the Central 
Arizona Light and Power Company serve as 
examples of various methods of achieving 
good lighting. Different layout and types of 
lighting design, and different window display 
techniques for each branch constitute demon- 
stration areas for clients to study. 


per cent. Floors average 20 per cent but this will 
be increased as soon as the floor covering is in- 
stalled. Furniture and all desk tops are light gray 
in color 

In addition to the display of all kinds of electri- 
cal equipment, it was planned that merchandise 
such as jewelry, clothing, furniture ete., could be 
placed in the “model” windows, so that the mer- 
chandisers of these products could determine by 
actual trial what type of lighting would make the 
particular items appear to their best advantage. 
Fixture salesmen, electrical contractors, builders 
and display men are invited to use these facilities 
in any way they wish, to demonstrate good win- 
dow illumination to their customers. 

With these offices and window installations, 
lighting engineers can actually demonstrate many 
of the solutions to lighting problems which are 
common in the commercial and office fields. Com- 
parison of recessed, surface mounted, and sus- 
pended units is readily shown. Two types of lou- 
vered ceilings using cubical cells and a custom 
built louvered ceiling can be shown at full scale. 
Lamp colors, spot and floodlighting effects, and 
combinations of light sources depend only on the 
throw of a switch 

The display window at one office, for instance, 
lent itself as a test station not long ago when plans 
were being made to light meter panels in a control 
room. After preliminary plans had been drawn, 
a panel with meters mounted on it was set up 
according to design plans in reference to the 
lights 
up and down permitted field tests to determine 


Shifting the panel forward and back and 
where the fixtures should be placed to give the 
least glare on instrument faces as well as the de- 


Continued on page 616) 
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Branch Office A 


In many cases, custom built lighting jobs can 
give an effect of distinction and still not be mere 
expensive than installations using conventional 
luminaires. The window in this office was de 
signed to be an example of low cost, custom built 
lighting. The details of construction are simple 
and the complete installation with the exception 
of the rough-in wiring was installed after the 
plastering of the building had been completed. 

Cleats, one inch by three inches, are fastened to 
the ceiling with screws, parallel with the window 
Fastened to the 
12-inch 


boards, scalloped on the lower edge. Single-lamp 


glass, spaced 12 inches apart 


back edge of the cleats are one-inch by 


40-watt luminaires are fastened to the ceiling in 
continuous rows between boards. Spacers are in 
stalled between the boards at four-foot intervals 
to control warp and to give some additional 
shielding in the longitudinal direction 

At the front, the fluorescent fixtures are omitted 
and swivel-type units are installed on two-foot 
centers, using R40 spots fitted with concentric 
ring louvers. Four additional porcelain recep 
tacles have been provided along with duplex re 
ceptacles for the use of supplementary equipment 

The rear of the window area is cased by a frame 
of channel lighting built of one-inch by 12-inch 
stock extending across the top and down each 
side. Two-lamp continuous row lighting is avail 
able in these channels for background color. At 
the front in the corner, a similar arrangement was 
constructed to provide a vertical channel for two 
lamp 40-watt units. On the side next to the en 
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trance, two-inch by 10-inch vertical louvers are 
installed, both for decoration and for control of 
glare from the window itself. Eight duplex recep- 
tacles are provided below the glass and along the 


All overhead 


louvers and insice channel surfaces were painted 


wall at the side of the window area 


flat white. Vertical louvers are a light cream color 
while the rest of the window area has been 
painted to match the office area. 

Standard cool white, deluxe cool white, and de- 
luxe warm white lamps are installed between the 
boards, forming the louvers while colored tubes 
are used in the channels. Demonstration of the 
various colors is unusually good in this window 
because the light comes from the bare tube with 
no obstructions from louvers or other devices to 
modify it. With all lamps on, the reflection of the 
different colors from the white louvers makes a 
ver: pleasing effect. A level of about 230 foot- 
candles is obtained with the lamps and the 150 
watt spotlights all burning 

Shielding on this installation is such that no 
glare comes from the window lighting to the office 
area, From a very limited area only, can light 
sources be seen. The colored tube channels permit 
grouping window displays against a background 
of colored light and the result is very effective 

This window area is large enough to give an 
idea of what this kind of lighting would look like 
over the whole ceiling of a small store 
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area 1 
aised 

18 inches 
orcelain 

e louver 
also above 
00-watt R40 
ean be used 
wivel units down below 
‘ive duplex receptacles 
ndow itself. Standard 
hite, and deluxe cool 
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each color shows fairly even distribution over the 
entire louver when used independently This ar 
rangement makes it possible to demonstrate the 
results of using ineandescent and each of the 
three fluorescent colors without changing lamps 
Combinations of colors can also 
At present, 150-watt R40 floods 
are being used in the receptacles and with the 
lamps described, a total illumination level of 450 
Larger incandescent 


in the w indow 


be demonstrated 


footeandles is maintained. 
lamps and replacement of the deluxe lamps with 
standard white, would make higher levels easily 
obtained 

The office interior, not shown, features two 
lamp 40-watt luminaires providing an average of 


approximately 68 footeandles 


Branch Office C 


At this branch, the lighting for the window was 
designed to demonstrate the ease with which an 
existing building could be well illuminated. Three 
‘ommercial window luminaires and four spotlights 
were placed above the glass. Over the window 
area four units with matching spotlight fixtures 
were hung. All lamps used are standard cool 
white, while the spotlights are 150-watt PAR38. 

In the front corner of the window a vertical 
one-inch by twelve-inch board was installed with 
two four-foot units in continuous row behind it. 
Colored lamps are used here to give a splash of 
color for background lighting. Again, plenty of 
duplex receptacles are provided for convenience. 


Illumination level runs 150 footeandles. 
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Branch Office D 


In the 6 ft by 16 ft window area of this branch 
effice, the louver shown was constructed on the 
job from one-inch by eight-inch stock. Cells are 
8 x 8 x 8 inches, giving 45° shielding in both 
directions. Louvers and cavity are both painted 
flat white. The louver was hung 18 inches below 
the ceiling and closed in at the end. Along the 
front edge of the louver, space was provided for 
fifteen reflector luminaires hung on 13-inch cen- 
ters. These have mogul bases and take up to a 
500-watt clear lamp, and are hung so that the 
edge of the reflector is just below the edge of the 
Removable sections are provided in the 
Eight 


louver 
louver for relamping and maintenance 
duplex receptacles are provided above the louver 
for the use of lampholders and reflector type 
lamps to be clamped on the louver itself in what 
ever position might be required 

Eighteen luminaires are hung in the cavity, at 
an angle for better shadow control on the louver 
blades. These are lamped with standard white, 
deluxe cool white, and deluxe warm white lamps 
Below the window glass three reflector type, 40 
watt fluorescent units are recessed in the wall for 
additional vertical lighting, lamped with standard 
cool white fluorescent lamps. Duplex receptacles 
are also provided. 

At present, the reflector units use 200-watt 
lamps and the illumination on the floor is 400 
footeandles. Of course, with 500-watt lamps this 
could be increased. The units under the windows 
provide an additional 15 or 20 footeandles verti 
eal and this helps to improve the appearance of 
the window at night. 

Fundamentally, this arrangement is very flex- 
ible and practical but in general application some 


things should be noted. The component of light 
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from the overhead fluorescent fixtures is not 
enough to balance the amount of light that can be 
secured from the incandescent lamps. Heat from 
the installation is quite high and it would be well 
to provide a duct from the air conditioning instal 
lation to cool the window area. Since the window 
is not enclosed at the back, glare from the open 
luminaires is quite bad at the back of the office 
but this will be controlled by an additional three- 
foot valance hung from the back edge of the 
louvered area. However, window reflectance can 
be greatly reduced with the present arrangement 
and the window stands out from every store in 
the vicinity at night, both because of the quantity 
and the quality of the lighting used 

In the office interior three-lamp troffers are 
used, providing a maintained average of 77 foot- 
candles. The area here is 25 ft by 50 ft, with an 
11-foot ceiling. Each troffer uses three 96-inch 
430 ma lamps for general lighting, with swivel- 
type downlights in the display area, matched with 
tile-type units in the other rows. 
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Branch Office E 


color lenses are being used. Duplex receptacles 
have been added for the use of portable equip- 
ment. 

Maximum footeandle levels have not been estab- 
lished because color lens are being used, but the 
window is considerably brighter than others in 
the vicinity and the light is well distributed 
throughout, making for high quality. This par- 
ticular lighting installation is relatively low in 
cost and has a wide application among small busi- 
nesses 

The office area itself is 68 ft by 24 ft with a 10- 
foot ceiling. Three-lamp 40-watt luminaires pro- 
vide 75 footeandles through the office area 


ved from page 612 


sired amount of light to be used in the particular 
installation. It was found by this test that origi 
nal dimensions as calculated had to be changed a 
little to give the best results 

A restaurant owner who has been planning a 
remodeling program for his establishment was 
shown three window and overhead systems. In the 
near future his cocktail lounge will have a louver- 
all ceiling section in the center, his dining room 
will have recessed fluorescent lighting, and niches 
will be placed on the outside, instead of large win- 
dows, for display purposes. This man was able to 
visualize his proposed new lighting by being able 


to see full scale examples 
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Luminous-Ceiling Dining Room 


LIGHTING OBJECTIVE: To provide flexible, decorative general lighting for eating and conversation. 


Installation in residence of Ray Forsythe, 
Birmingham, Michigan; interior designer: 
Walter Kruke, Detroit, Michigan. 
General information: The room is 15° x 16°6” x 
14° 3” + skylight centered in the ceil 


ing. Room 


with an 8 x 
finishes are as follo 
walls 

woodwork 

carpet 

irniturs 
wood 


chair seats and backs 


Draperies (not shown in the photograph) are used 


across one entire side of the room to conceal four 


The 


built-in cabinets have recessed glass-enclosed fluo 


sliding glass doors leading to an inside grill 


accent 


rescent lighting to provide supplementary 


lighting on the china displayed 


Installation: Four rows of 40-watt fluorescent 


lamps are spaced as shown in Figure 3 on 


The 


square 


ceiling f the aluminum-foil lined cavity 


eavity extends 60 inches above 32-inch 


panels of 14-inch thick Rohm and Haas diffusing 


plastl 


White, pink and gold lamps are switched 


separately to allow the selection and 


olor and lighting level to suit the atmosphere or 


‘cas 


mixing of 
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Figure 3. Plan view showing lamp 


locations Figure 4. Construction detail 


Average illumination levels and the maximum brightnesses viewed from the entrance doorway 


at night are indicated below: 


ceiling wall* 
Pink lamps 4.6 ft-e 6.5 ft-L 1.4 ft-L 
Gold lamps 4.4 ft-e 7 ft-L 1.4 ft-L 
White lamps 12.9 ft-e 22 ft-L 3.7 ft-L 
All lamps 21.9 ft- 30) = ft-L 5.3 ft-L 


*4° 6” above floor 


Floor brightness is 4.0 footlamberts and luminous ceiling brightness viewed straight up is 40 footlam- 


berts with all lamps operating 


Excellent diffusion characteristics of the luminous ceiling type installation are evidenced as 


follows: 


Footlambert Brightness Ratios 


Ceiling Maximum to Wall Minimum 
Lamps Operating Footlamberts Ratio 
Pink and gold 13.0 to 2.0 6.5 to Lf 
Pink 6.5 to 1.0 1.5 to lt 
Gold 7.0 to 1.3 4 to Lf 
White 22.0 to 3.1 7.1 to Li 


4 30.0 to 4.5 6.65 to 1.0 


Lighting data submitted by | ‘ and R. E. Bandfield of the Detroit Edison Company 
ar astration of unusual lighting ctice and t nid in the design of similar installations 


Published by the Committee on Publications of the Dluminating Bngineering Society 
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A New Laboratory for Lighting Design Data 


OR MORE than 30 years, the progress ot 
lighting has been greatly furthered by the 


basic data for quantitative design con- 
tributed by Harrison and Anderson.':* The ac- 
ceptance of their room-index method and utiliza- 
tion data has been world-wide. They met effec- 
tively the requirements of general lighting prac- 
tice with filament lamps as conventionally applied 
for uniform general illumination. 

In the intervening years the art has been greatly 
enriched with new light sources of quite other 
dimensions, with new techniques of lighting, and 
by trends in practice having a growing concern 
with varied brightness patterns and their effect 
comfort and appearance and with more interestin, 
form and placement of lighting elements. As a 
result, it is increasingly true that once installed, a 
revision of the lighting, or a change in the illumi- 
nation values becomes relatively much more costly 

indeed often impracticable 

On the other hand, predetermination of results 
often requires data not now available. The Harri 
son-Anderson tables have been extrapolated*® to 
extend their application somewhat beyond the con 
ditions tested, but with increasing uncertainty, 
even when supplemented by tedious point-by-point 
computations. The old data are not relevant -for 
lighting elements of the dimensions and placement, 
for conditions of room occupancy and for appoint- 
ments with reflectances often found today. They 
include no information on results on the important 
vertical or oblique planes. In more and more cases, 
one is interested as well in lighting results in local- 
ized areas and in the over-all contribution made by 
supplementary lighting directed primarily toward 
them. 

To be sure, the interflectance method* ® of illu- 
mination calculation has been an important help 
in filling gaps in our technology. But again, it is 
of chief interest in the less complicated situations. 
Its usefulness could be extended by correlation 
with a wide range of actual test information. 


What has been needed, therefore, are highly 
A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, August 27-30, 1951, Washington, 


D. C. Authors: Engineering Department, Lamp Division, General 
Electric Ce Nela Park, Cleveland, Ohic 
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By WENTWORTH M. POTTER 
ANSON H. RUSSELL 


Developments in light sources, new lighting tech- 
niques and trends in lighting practice have brought 
with them a need for tested design data applicable 
to many conditions not covered by the long-familiar 
Harrison-Anderson room-index and utilization data. 
To facilitate production of required new informa- 
tion, a new laboratory has been created at Nela 
Park. The unique facilities are highly flexible as to 
room dimensions, reflectance of surfaces and type 
of lighting system. Explorations of illumination in 
any desired plane are made with a high-precision, 
mechanically-propelled photometric head. The re- 
sults are automatically recorded and computation 
of utilization data similarly facilitated. Thus, the 
laboratory lends itself to comprehensive systematic 
studies as well as checks on unusual situations 
through the use of mock-ups. 


flexible facilities which would encompass a wide 
range of room sizes, propurtions and shapes, of re 
flectance values of the various room surfaces; of 
location, size and form of lighting elements; and 
of light distribution 
designed consisting of assemblies of lengths of 


A structure was accordingly 


quickly-demountable steel channel, which, like the 
parts of a child’s construction set, can be unbolted, 
or unclamped, and reinstalled in other positions. 

Also needed are equally flexible facilities adapt- 
able to measurements of illumination and bright- 
ness in any plane. The range of information 
needed is so great that if measurements were made 
in the conventional manner, the undertaking would 
be so formidable as to be altogether discouraging. 
And so instrumentation was devised for mechaniz- 
ing the process. 

The test rooms were planned to utilize a variable 
ceiling height reaching to the top of the available 
space on the one hand, and dropping low enough 
to achieve room proportions found in very large 
areas. Lateral size was kept within bounds per- 
mitting ready change in set-up, yet providing 
rooms up to 30 feet square so that subjective ap- 
praisals of comfort could be made at substantially 
full scale. The room of smallest lateral dimensions, 
with maximum ceiling height of 16 feet, is shown 
in Fig. 1; 


its size was dictated by the desired range 
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Figure 1. The smallest square room of the new laboratory 
qi2y, ft x 12% ft) with maximum ceiling height of 16 
feet. Two wall panels removed to show interior 


of proportions for smaller areas and by the lengths 
of fluorescent lamps and luminaires. The general 
plan is indicat Fig. 2. The limitations of 
working in miniature are avoided; there is oppor- 
tunity for checking a considerable range of room 


proportions at both full and somewhat reduced 
scale to ascertain the effect of scale tests with lumi 
Another opportunity af 


naires of normal size 


forded is that of exploring the usefulness of the 


several expressions for room proportions 


Structural Elements 


Ceilings.—For support of lighting elements and 


ceilings, four demountable grids, corresponding to 
the four sections of the general plan, are provided 
The basic rigid members of each grid are two light 
weight 6-inch steel I-beams, across which heavy 
channel members are clamped. One half-inch wall 
clearance is provided. Four wire ropes of the hoist 
ing system, attached to the I-beams, support each 
grid section, and raise and lower it alone or in syn 
connected adjacent sections for 


chronism with 


larger square or rectangular rooms. The necessary 
uniform motion is secured by controlling all ropes 
with a single motor-driven winch. Thus, ready and 
rapid means of changing ceiling height and room 
proportions are available 

Ceiling surfaces, either opaque reflecting or 
translucent, are supported by secondary structural 
members attached to the grids. Trans-illuminated 
panels or ceilings of louvers or diffusing materials 
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Figure 2. Wide ranges of room proportions are afforded 

by this general plan, which utilizes all the available area 

and roof height. The smallest room is positioned for 

maximum ceiling height to attain a room index of (J) or 
beyond 








may be hung below a reflecting cavity and lamps. 
Conventional luminaires may be located anywhere 
and readily shifted. Recessed types may penetrate 
the grid between beams 

Walls 
lightweight reflecting surfaces, consists of vertical 


The wall structure, which supports the 
light steel channels spaced as needed and clamped 
top and bottom to similar horizontal members. 
Coves or other lighting elements may be readily 
attached. Actual doors and windows can be built-in 
or simulated as desired. 

Floor 
level, moveable floor sections of 4 ft. x 8 ft. ply- 
wood sheets on light frames are used 

Reflecting Surfaces.—Wall, ceiling and floor re- 
flecting surfaces consist of sheets of double-faced 
corrugated carton board, finished with different 
Patterns of varied 


Since the existing concrete floor is not 


reflectances on opposite sides. 
reflectance and color are readily obtained. Flanges 


for support of ceiling panels are covered with 
masking tape lacquered to match ceiling reflect- 


ance 
Photometric Equipment 


Flexibility and adaptability to automatic record- 
ing of results, as well as accuracy, have been ob- 
jectives in devising this equipment. 

Light-sensitive Cells —Cosine 
high order is recognized as essential for accurate 
It is especially im- 


correction of a 


measurement of illumination 
portant with extensive, diffusing 
highly reflecting walls, and in evaluations such 
as of vertical illumination where light from the 


elements and 


principal sources is incident at high angles 
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TEST HEAD 











BRACKETS 


SHIELDED 
CABLE 


CARRIAGE. 
™~ 


CARRIAGE 
DRIVING 
MOTOR 
GEARED TO 


RACK 


BUS BARS 
FOR MOTOR 


TRACK DRIVING MOTOR 
GEARED TO RACK 


Therefore, a new type of test head* with excel 
lent cosine correction, particularly at high angles ‘ 
is used. The barrier-layer element is placed within 
a small turret of translucent methacrylate plastic 
This shield 
whose rim prevents acceptance of light from any 
A disk 


device, shown in Fig 3, includes a 


point beyond the plane of the cell turret 


type element is used for uniform acceptance of 


light from all directions. Superposed are a Wrat 
ten No. 102 filter for color correction and a neutral 


*Further described in an article An Illumination Recorder bs 


A. H. Taylor and W. G. Pracejus, published in [LUumMinaTIN 
ENGINEERING, June 1951 


Pigure 4. Operation center. (A) con- 
trol panel for scanning equipment, re- 
corder and intgerator. (B) automatic 
recording instrument. (C) integrator. 
(D) winch control button. Voltmeter 
and controls for test and calibratiu« 
lamps and for integrator circuits, left. 
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Figure 3. Test head, carriage and track 
assembly. Adjustable brackets permit 
cell to be positioned at any height, 
angle of elevation or angle in azimuth. 
Cell may be quickly removed for cali- 
bration without disconnection. Track 
and floor rails are extended with addi- 
sections for traversing larger 
spaces. 


tional 


FLOOR RAIL 
WITH RACK 


density filter. Since cells respond most accurately 


it low energy levels and adequate sensitivity of 


the recording apparatus is available, neutral filters 
of transmittance as low as 0.015 have been selected. 

The Recording Instrument.—Signals from the 
shielded cable to an auto- 


of the slidewire 


cell are conducted by 
eurrent recorder, Fig. 4, 
null type. It 10-inch, 100-division scale ; 
its strip chart with rectangular coordinates is well 
As the cell is 


matic 
has a 


adapted to geographical plotting 
moved in the room by means described below, this 
instrument records illumination values in continu- 
ted that the recorder will 


ous curves. It is expr 
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also be adaptable to analogous procedures tor 
measurement of brightness 

Sensitivity of the system may be varied with the 
three ranges of the recorder, with ratios of 1, 2 
and 5, and the two test heads with different neutral 
filter With their several combinations, full-scale 
deflection may be produced by illumination values 
ranging from 2.5 to 250 footeandles. For a cell 
without neutral filter, the same deflection would 
require only 0.8 footeandles 

lhe speed of response of the instrument, about 
1's seconds zero to full-scale deflection, appears 
adequate for correct indication of high gradients 
in illumination at the low speed of cell travel 
about 1%, inches per second 

Linearity 


plotting continuous curves; 


A high degree of linearity is neces- 
sary im eorrections 


would be impracticable. Cell elements have been 
selected which, in combination with the recorder, 
provide closely linear response. The maximum 
error, at any point on the scale, is a small fraction 
of a division. This characteristic is easily checked 
from time to time with a bar photometer located 
just outside the test room 

Calibration——The cell-recorder combination is 
calibrated against a carefully selected and seasoned 
1000-watt T-20 C-13 filament clear lamp which is 
positioned on the bar photometer at calculated 
es from the carefully baffled test head. Fre 
nterim checks and adjustment of recorder 
afforded by 


ment « ed in the recorder itself 


distan 
quent 


response are standardization equip 


? row A= a 
Figure Typical ilk 
reflectances: ceiling, 0.80; li, ( ; floor, 0.17 
100 volts. Units centered over quadr 
Chart B (right) 


£ourcss, 
30” above floor hows the corre 


For equal sourc? out the ratio of averages is 0.18 


recorded in a quadrant of a 124," x 124,’ 
150-watt PAR-38 Floods, shielded to 45, 
nt Chart A (left) indicates horizontal illumination along centers of 742 
ponding distribution of vertical illumination for one orientation only. 
(Curve position has been adjusted laterally to eliminate the 


Control of Deflection. 
of illumination occur which must be confined to 


In many situations, peaks 


the recorder scale. Means to this end include the 
changes in sensitivity described above. However, 
for finer control of peak deflection with filament 
test lamps, voltage supplied to such lamps may be 
varied provided the cell is eolor corrected, the 
room surfaces are essentially non-selective, and the 
voltage-lumen characteristic of the lamp is known. 
This latter function has been determined by plac- 
ing the cell in a fixed position in the test room and, 
with all other conditions constant, recording rela- 
Here again 
linearity of the cell-recorder is essential. 


tive deflections for different voltages. 


Control Equipment 


Searching Mechanism.—Continuous recording of 
data requires controlled motion of the light-sensi- 
tive cell. In illumination measurements, this is 
provided by mounting it upon a carriage which 
This track 
in turn moves transversely upon floor rails. See 
Fig. 3. 

Carriage and track are moved by their own syn- 


traverses a chosen space on a track* 


chronous motors which are controlled by adjust- 
able limit switches. An ingenious circuit and as- 
sociated equipment provides either manual control 
by push button at the operation center, or an auto- 
matie cycle of operation of carriage and track. 
Thus the cell may be moved to any position, a peak 


of illumination searched out, or a complete test 


*Higbie in 1934 employed mechanical scanning and oscillographic 
ecording for illumination measurements in small model rooms. 
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DISTANCE OF CELL TRAVEL (EET a 
room of ratio 0.8 with surface 
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offsetting effect of strip-chart over-travel.) (Chart paper moves 1” for each 6” of cell travel.) 
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taken, all without the operator entering the room 
In automatic scanning of an area, the cell starts at 
a corner and traverses a strip of area along the 
wall. At the end it stops while the track moves a 
predetermined distance; then it reverses and con- 
tinues to make such consecutive traverses in oppo- 
site directions. For example, in some tests, the cell 
center moves in lines 74" apart; ten such traverses 
explore a quadrant of the 1214 ft. x 12% ft. room 

The paper strip-chart of the recorder is also con- 
trolled by this circuit during automatic operation 
Its driving motor moves and stops it in synchro- 
nism with the cell, reversing direction for succes- 
sive traverses to conserve paper. The permanent 
record of illumination values thus made is avail- 
able for averaging, calculation of coefficients and 
studies of distribution. Examples of such record- 
ings are shown in Fig. 5 

Voltage Control. All 
and test lamps are operated on 60-cycle alternating 


photometric equipment 


current regulated by automatic voltage stabilizers 


Variable auto-transformers, suitably conne¢ted, 


provide both coarse adjustment of voltage, and 


finer control as needed for calibration 

In the case of filament test lamps, voltage to 
each is adjusted individually for equal lumen out- 
put to preserve symmetry in the test room. Voltage 
is measured at the lampholder 


Automatic Integration of Curves 
To eliminate the considerable time involved in 


tedious averaging of recorded curves, such as 
shown in Fig. 5, and thus to expedite production 
of data, an automatic integrator was devised 

This instrument, shown in Fig. 4, operates only 
when the cell carriage moves on its track. It has as 
its essential part a modified watthour-meter ele- 
ment without gears or indicating dials. The cur- 
rent coil carries a constant load 

The integrator is controlled by the recorder 
through a rotary potentiometer so connected to the 
recorder indicating mechanism that contact move- 
ment 1s proportional to deflection. As deflection 
changes, varying voltage is impressed on the volt 
age coil of the watthour-meter, thus varying the 
speed of rotation of the meter disk 

The disk itself has holes accurately spaced near 
its periphery. As it rotates, these holes allow light 
from a small lamp to energize a small phototube 
and its amplifier circuit. This in turn actuates a 
solenoid counter. Counts are registered during a 
test at speeds proportional to illumination on the 
cell and the total is available the instant cell mo- 
tion ceases. This figure is quickly convertible, with 
proper constants and seale factors, to average illu 


mination or to total lumens incident on the plane 
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of measurement. Coefficients of utilization caleu- 
lated from values so obtained in exploratory tests 
are plotted in Figs. 6 and 7. 

Results of the automatic integration process are 
compared in Table I with those obtained by aver- 


aging ordinates of recorder curves. For most con- 





— —— 


| ROOM- (2’°6" SQUARE 
CEILING HEIGHT VARIABLE 
FLECTANCES (BAUMGARTNER 


BELOW CEILING | 
MEASURE MENTS~30°FROM FLOOR 
| Cente ea 


c 


a a 


HORIZ. ILLUMINATION 
° 
— 


. | 
CALCULATED FROM EXTRAPOLATED” 
HARRISON-ANDERSON TABLES 


oO 
den 


TORS VENT RE UTILIZATION” 
| 


AND RATIO VERT, 
° 
7 


ROOM INDEX 7% J 
os [r.) is 2 
ROOM RATIO(HARRISON-ANDERSON) -PRhmen) 


Figure 6. The solid curves show measured coefficients of 
utilization for two locations of direct lighting units. The 
R-52 reflector lamp, designed primarily for high-bay in- 
dustrial service, was used in each case. The dashed curve 
is calculated from an extrapolation of the Harrison- 
Anderson tables, which were based on a uniform distribu- 
tion of room illumination. Dotted curve indicates the 
average vertical illumination, as a fraction of the hori- 
zontal value, averaged for eight orientations about a 
vertical axis. ‘*Coefficients express flux received on the 
horizontal plane of measurement as a fraction of the initial 
output of a general-service lamp of the same wattage. 
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Figure 7. Coefficients of utilization for the solid curves 
of Fig. 6 plotted with &,, the index of room proportion 
proposed in the interflectance theory, as abscissa. 
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TABLE I.—Comparison of Automatic Integrator Results 
With Integration by Averaging Ordinates 


Integrator 
By Averaged Error in 
Ordinates** Por Cent 


By Autom tic 
Integrator 


Count 


Integrator 
Check No 


changing ce 

I the integrator ts 
low deflections, the 

vartures from linearity are rela 
from plus to minus 


and may change 


ne division apart. Therefore, a travers 
nstant low deflection may exhibit a sub 
rror in counts. Such errors are reduced 
by avoiding extremes of deflection whenever prac 
ticable. With still better accuracy over the whok 


ther tvpe of integrator 1s under 
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DISCUSSION 


Jn.*: The paper by Potter and Rus 


BeENSOD 
perused ith interest and I would like to 
ese met nd their associates on a job—not 


t well begs mech easier to build a 


ite the task in store 


o wear i 
jues, obtaining their 


r resu 


comments : ot concerned with the physical aspects 


iborator) which is a fine example of private 


work witl liscussion of the technique 


thors mention that the lumen output of each fila 


p is matched | ndividual voltage control. This is 


necessary due to the small quantity of lamps involved and 
the fact that only one quadrant of the area is measured. 
For the same reason it would be highly desirable to also 


t the individual light distributions. This the authors 
may have done without making mention of it in their paper. 

Since the authors have used reflector lamps for their illus 
trated data it might be well to point out the possible varia 


tion in individual light distributions which could be en 


countered 
Figure X reproduces a graph' of the individual light dis 
tribution for a quantity of 150-watt, R40 reflector spot 


There is quite a difference in the shapes of these 


lamps 
not taken into consideration, might well 


eurves, and if 
affect the illumination balance in the room 

Figure Y represents the candlepower distributions of two 
750-watt, R-52 reflector lamps. Here again is indicated that 
variation in unmatched distributions might cause erroneous 
results 

In Figure Z illumination curves have been plotted from 
the authors’ Chart A 


matched candlepower distributions of the 


which might indicate un 
PAR-38 lamps 


Figure 


Curve OA represents the 10th traverse leg on the authors’ 
urt. Curve OB represents a hypothetical traverse on a 
corresponding leg at right angles to OA. Since the data for 
eurve OB was taken from the same exploration we could ex 


rves OA and OB to coincide more nearly than they 


t distributions, 


+ 
al 


roblems, not only inmatched light 
imp onentation ise of non symmetrical 
epower distribution it the lamp axis) are ones 
ithors might « to discuss further 
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i £ 
luminaire location upon the coefficient of 
their Plan 1 is shown what would be a nor 


pattern for 4 luminaires in a square room. 


un 2 shows an abnormal spacing pattern under the 


many installations where 


Plan 1 the center 


conditions, there are a great 
’ the luminaires are so located. In 
bounded by the 


total area while the remaining 7 


four outlet locations represents only 


per cent of the per cent 
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DEGREES 


falls in the seemingly narrow strips between the outlets R. B. Brown, Jr.*: The authors and their associates in this 
and the walls. For uniformly spaced luminaires, in such project should be commended first for their forthright ap 


proach, and second for their ingenuity and apparent skill 


quantities as are found on the job today, 75 per cent fall 
width is only 0.25 W. The actual in devising the instrumentation phase. Despite all the good 


within the strips whose 


coefficient of utilization for any given room index will most work that has been done in recent years to develop the 


times fall somewhere between the curves for Plan 1 and mathematical approach to predetermination of results we 
Plan 2. Just where depends upon the quantity of uniformly all know that real situations are far too complicated in 

, a ' . many cases to permit a degree of precision which the process 
spaced outlets. This poses an interesting question. Should : 
. itself would imply. Experimental science is still good sci 
we include one more factor in the lumen-method formula—a 2 
ence and in my opinion there is no adequate substitute for 


‘quantity of outlets’’ factor? I am sure that with their ae 
, full-scale experimental mock-ups to give us solid data. 


new laboratory the authors can, in time, provide us witl an , 
- ne . — we > Poor The instrumentation devised for this laboratory indicates 


an answer to this question. that we are beginning to adopt sowe of the ingenuity and 
skill that has been commonplace in the field of electronics 
for years. To anyone familiar with modern control devices, 
particularly those developed for military use during and 
since the recent war, one can envision interesting possibili 
ties such as the authors have described and on a more exten 
sive seale. For example, is it beyond the realm of possibility 
to utilize electronic scanning in studies of brightness pat 
terns? Messrs. Potter, Russell and their co-workers have 
made a start in the right direction and I have no doubt 


that in time they will have made a contribution to illuminat 


£... 


ing engineering that will compare very favorably with the 


monumental work of their predecessors Harrison and Ander 


ANDLE POWER 


RELATIVE 
Se 


b 


son 


Epwarp K. Kraysi..**: The rather matter-of-fact presenta 
tion of Potter and Russell modestly ignores the exciting and 
far-reaching significance of the results that may be obtained 
from the new Lighting Facilities Laboratory at Nela Park 
As one contemplates the possibilities that will exist in re 


search on basic illumination design, the effect is startling 
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DEGREES *B 1 Edison Co., Boston, Mass 


ent of Electrical Engineering, Duke University, Durham, 


Figure Z. 
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it is hard to believe that in a period of over 30 Wenpe.t E. Mitier*: Since the publication of ‘‘Coefii- 
individual or group has succeeded in obtaining cients of Utilization’’ by Dr. Ward Harrison and Mr. E. A. 
completely supersede (or nullify) the valuable work Anderson in 1920, we have seen many advancements in the 
Harrison and Anderson. With the versatile and flexible sources of illumination as well as in the techniques of mea 
ities announced in this paper it would appear that now surement and the design of illumination equipment. While 
be possible to obtain far more accurate, comprehen the Harrison-Anderson table of coefficients has served 
and widely useful data than heretofore notably well, it is essential that a study, such as is described 
It will be possible, if so desired, to re-examine any of the in this paper, be undertaken to expand this information in 
Harrison-Anderson data. Greater accuracy should be pos order that the methods of illumination calculation can keep 
the following reasons 


| » with the physical advancements mentioned above. 
vut observers in the test room no shielding of Having been closely connected, for a short time, with this 
iments or change in reflectance values will take project, I know that a great deal of planning and work has 
gone into the construction of this equipment to insure com 
ording instruments are generally considered to be pleteness and accuracy of the end results. I am certain 
nsistent vesu balanees performed by that this undertaking will contribute a great deal to the 
field of illuminating engineering 
cording apparatus many more There are a multitude of conditions which can be simu 
obtained in a given period of time than lated in this laboratory. The room size and ceiling height 
y the personal visual balance method are variable, the type of light source and type of fixture ean 


Present-day instruments with proper cosine and color be rapidly changed and the reflection factors of ceiling, floor 


provide readings mors te than any ind walls may be easily varied. There are, however, a few 


details, as listed below, which probably should be taken into 
xccount. Undoubtedly the authors have considered these in 
and control , 
their thinking: 


limits much 


What effect does the presence of windows and furniture, 
portion of the paper, in room, especially light topped desks, have upon the 
range of room sizes coefficient of utilization? 
ocation. size The presence of a rug on a floor or an asphalt or rubber 
light distribution tiled floor often presents the problem of a double re 
such combinations flection factor surface. Will these conditions be studied 
usual reader in this laboratory? 
be pos s. Will the shadows created by the recording apparatus 
rather eause any appreciable error in the results? 
inches above How will the degree of specularity of the reflecting sur 
planes or on faces be taken into account? 


provide new 


I raise the above questions with 


terest in this project rather than tha 


W. M. Porrer** We are aware that variations in candle 
power distribution among the test units could result in 
asymmetric distribution of illumination and error in utiliza 
ues. Consequently, est up ire carefully photo 
r<down and working u 
and selected for iste representative dis 
practice 
on 1 ver consider I ol uses, as Mr. 
Benson has 
Similarly, asymmetry in candlepower bution about a 
may introduce error w ‘ ] for random 
desired The asymn ndicated in the 
due to this cause 
bution from the four 
cases, with floods, the variations 
nd lamps are readily oriented for excellent syn 
iverage results; in others, tests with various 
f the lamps, or with continuous rotation 
not distort the source, may be necessary 
comments on the effects of luminaire 
6 for two plans For a 


xeasurements of addi 


horatory for Lighting Design Data Potter I MINATING ENGINEERING 





tional plans will, of course, be made. Then coefficients of 
utilization for different numbers of units spaced either uni- 
formly or non-uniformly, can be determined. 

The authors have the matter of brightness pattern, men 
tioned by both Mr. Brown and Prof. Kraybill, much in mind 
and are studying possibilities for automatic measurement 
and recording. Both equipment and procedure are adapt 
able. The long narrow test head suggested by Prof. Kray 
bill is useful for rapid utilization measurements but at some 
sacrifice of distribution detail. With either type of test 
head, actual recording of curves is unnecessary in obtaining 
integrated lumens. 

Prof. Miller suggests studies of the effects of windows 


and of the presence and reflecting character of appoint 


ments such as furniture and floor coverings. These, to 
gether with the effects of personal occupancy, the authors 
have had in mind; the seale of laboratory rooms will facili 
tate such studies. The degree of specularity of reflecting 
surfaces of rooms and appointments will be defined by 
gonio-photometric measurements, and the effect of varia 
tion in this factor can be explored for a range of practical 
finishes. 

There is no indication of appreciable error due to the 
shadow or absorption of the traversing apparatus; if any, it 
should tend toward slightly conservative results. The test 
head is normally mounted offset from the track, especially 
when close to the floor, to minimize any such effect and to 


provide latitude in adjustment. 





Office Design Planned for Employee Morale 


Designed with much thought for employee morale, the 
new Chicago offices of Westinghouse Electric Corp. fea- 
ture fluorescent sunlamps and general fluorescent lighting, 
bactericidal lamps in the ventilating system, air-condi 
tioning throughout, and bright, cheerful colors for walls. 
General level of illumination is 60 footcandles. 

A total of 220 sunlamps are installed on the ceiling 
over all working areas. Over the general office areas (see 
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photograph) the lamps produce, in an eight-hour day, the 
equivalent of fifteen minutes in the summer sun. 

Various shades of red, green, blue, yellow and brown, 
as well as two tones of gray, have been used in the color 
scheme to provide a pleasant working environment. The 
ceiling is soundproofed, and the entire office is air-con- 
ditioned, with 80 bactericidal lamps installed in the ven- 
tilating system. 





Fundamental Characteristics of 
Plastics for Fluorescent Lighting 


LURING the past several years, and espe 
allv sinee the war. plastics have been so 
dely accepted as an engineering mate- 

ghting field, that details of their 
have become a special interest of 
ig engineers 
in their characteristics may be broken 
down into two basic types: namely thermosetting 
and thermoplastic, roughly analogous with ferrous 


and non-ferrous metals 


By restricting this discus 
plastics for fluorescent lighting, we auto 
it to thermoplastics 
es are those which eure by 
infusible state when sub- 
and pressure. They cannot be re 
1 and remolded 
plastic materials are those which are soft 
the application of heat, then molded and 
and finally chilled to their molded shape 
action takes place and the process 


repeated, though only for a few times due 


of volatile ingredients and/or deterioration 
ingredients 
hing briefly on the principal methods of 
molding or fabrication of plastic sections, compres 
sion molding is the method used almost exclusively 
for thermosetting materials. This method consists 
placing the plastic material in a hydraulic press 
pressure plus heat is applied to the material 
mold is elosed. The material ‘‘flows’’ under 
heat and pressure to fill the mold and is held 
is heat and pressure for sufficient time for 
eaction or eure’’ to take place 
as television cabinets can be 
a modified compression system, known 
as transfer molding 
Injection molding consists of heating the thermo- 
plastic material to a plastic consistency in a cylin 
this heated material inte 
The eold 


mold chills the material to its new molded form 
limited 


der and then ‘‘injecting’’ 


u closed cold mold by a hydraulic ram 


Maximum sizes for injection molding are 
by the Thirty-two ounce 


275 to 300 


mold clamp pressurt 
machines can handle maximum sizes of 
square inches of area in thickness of v-inch to 


inch and up to 400 square inches ir icknesses of 
A 
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f Plastics for Fluorescent Lighting 


By CORTES N. SPRANKLE 


A paper devoted to a general description of 

plastics with details of characteristics, to 

provide the basic means of proper selection 
and use in fluorescent lighting. 


by-inch. One-hundred and 200-ounce presses are 
not uncommon 

Extrusion is the process whereby granular ther- 
moplasties are fed through a hopper into the rear 
section of a heated cylinder containing a worm 
screw, and as the screw conveys the granules for- 
ward, they are softened and milled to a plastic 
state by the heat of the cylinder and the frictional 
heat generated by the screw. The conveying action 
of the screw then forces the material through the 
orifice of the die where it is chilled to shape, cus 
tomarily by air or water, as the extrusion proceeds 
continuously. Maximum widths for extruded see- 
tions in adequate thicknesses have not yet been de- 
termined. It is entirely feasible to produce con 
trolled sections with today’s equipment and tech- 
niques up to 25 inches to 30 inches developed 
width. Beyond that will depend on equipment and 
experience 

Fabricated or formed sections are produced from 
sheet plastic material which has been heated to 
forming temperature and then pressed, draped or 
vacuum drawn to the specific shape using wood or 


other simple forms 


Proper Material Selection 


The primary prerequisite for the suecessful use 
of plastics in fluorescent lighting is the proper 
selection of material. To make this selection, the 
basic or fundamental requirements must be estab- 
lished for its use. Plastics for fluorescent lighting 
are important primarily as translucent dispersing, 
shielding or reflecting materials. Since the type of 
lighting principle varies with specific lighting re- 
quirements and with different theories, the mate- 
rial must be capable of giving a wide range of light 
transmission; i.e. a material that is preferably 
water clear in its natural color and with unlimited 
color or pigmentation possibilities. Quite naturally 
it is essential that this color be as stable as possible 
under the normal conditions of its use. Thus the 
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CHART A.—Suggested for Evaluating Thermoplastics for Fiuorescent Lighting Applications. 


Cellulose 
Acetate 
Butyrate 


Cellulose 
Acetate 


Pertinent 
Properties 


Specific Gravity 1 
Impact Strength 77°F 

(Notched Izod) 
Heat Distortion 

Temp 264 PSI 


Age Shrinkage Resistance Poor to Fair 


Moisture Absorption 1.5 to 2.9 
Coefficient of Linear Expan 7x10 


sion (In. per in. per 
Rigidity Fair to Good to Good 


Abrasion Resistanc« Fair to Good sir to Good 


Burning Rate Slow Slow 
Colorability Unlimited 


lor Stability Fair to Good 


primary requirement for a suitable plastic for 


lighting is unlimited, stable, color possibilities 

The second fundamental requirement is dimen- 
sional stability. The shielding or reflecting part 
produced from this material must not warp, twist 
or otherwise distort under normal operating condi- 
tions and it must not shrink nor become brittle on 
long use 

The diversified nature of the different plastics 
lead to varying results when exposed to alternate 
cycles of high and low temperature and/or humid- 
ity. Some thermoplastic materials are subject to 
dimensional change only on exposure to heat, while 
others are subject in addition, to changing humid- 
ity conditions. The latter type are further com- 
plicated by the fact that actual shrinkage loss may 
occur on repeated exposure to changing humidity 
and temperature conditions. 

Some ‘‘man-made’’ plastics are too hard, horny 
there 
blended with 


or brittle to be used in their natural state; 
fore, soft, compatible materials are 
the natural plastic to produce a moldable material 
which is tough for normal average use. These addi 
tive materials are called plasticizers and may be 


liquid, paste or semi-solid. This blending is usually 


done on hot milling rolls and the resultant blend 
is, in reality, an admixture with no chemical link- 
age or bonding. Such an admixture is not perma- 
nent and is subject to change in direct relation to 
the loss of the plasticizer. This loss may result 
from evaporation, solvent extraction, moisture ex 
traction or simply leaching. Obviously, then, plas 
tics of this type will not only vary to a greater 
extent in dimensions on exposure to alternate cycles 
of high and low temperature and humidity, but 
they are also subject to potential shrinkage in size 
through gradual loss of plasticizer. Plastics should 
be sought which are plastic entities within them 
selves, requiring no plasticizer, and with no mois 
ture absorption. Such plastics will change dimen 
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Bthyl 
Cellulose 


Characteristics of Plastics for Fluorescent Lighting 


Rigid 


Methyl 
Vinyl 


Methacrylate Polystyrene 


Poly- 
Bthylene 
0.92 18 1.06 1.38 


0.4 0.25 04 
210°! 180°F - 210° 140°F - 15 
Excellent Excellent 


Nil Nil 
10+ 


ellent ellent 
Nil Nil 
10+ 5 x 10- 4x10 
Fair Very Gooc Fair 
Fair ery ror Fair to Go 


Slow Slow 


to Good 
Self 
nguishing 


Limited Unlimited imited 


Excellent rellen Good Fair 


sions only on exposure to heat and no shrinkage 
will result even on innumerable exposures to chang- 
ing temperature and humidity conditions 

There is still another functional requirement of 
extreme importance; namely, heat distortion re- 
sistance. This is also a dimensional stability factor ; 
however, the stress placed upon the necessity of 
having a material that will not sag nor distort 
under high ambient temperatures requires a sepa- 
rate listing. It is generally conceded that a 
material that will withstand an extreme maximum 
ambient temperature of 140°F to 150°F is satis- 
factory. Therefore, heat distortion resistance is 
listed as the third fundamental requirement 

It is likewise impertant from the fixture design 
standpoint that the plastic material be as rigid 
as possible in order to minimize the amount of 
mechanical support required to prevent sagging 
Common engineering principles for increasing 
in a section through channel, curved or 
High 


rigidity thus becomes the fourth fundamental re 


rigidity 


contoured designs apply also to plastics 


quirement. 


Selection of Plastic Material 


Knowing the requirements and general plastic 
characteristics, the problem is to select the best 
material for specific application. For comparative 
properties of those thermoplastics which have been 
or could be, considered for lighting applications, 
refer to Chart A. The properties listed are not all 
inclusive but have been restricted to those proper- 
ties pertinent to our subject. Perhaps the quickest 
way to check these materials would be to :ompare 
the characteristics of each individual iaterial in 
turn against the requirements established. Such a 
comparison shows the following results 
Acetate, Acetate-Butyrate 
and Ethyl Cellulose are generally referred to as 


Cellulose Cellulose 


all are derived from cellulose. 


‘cellulosies’’ ; é 
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modified by chemical processes to give hard, horny 
materials. All are compounded with plasticizers 
to provide moldability and toughness to the molded 
part. Since these three materials are so closely 
allied 


noting only that 


they can well be considered as a group 
there is a difference in grade 
between them 

en. ae 
cept tor 


lulosies have unlimited colorability, ex- 
Ethyl Cellulose 
Heat distortion is quite 


water-clear in Color 


stability is fair to good 


adequate in the harder formulations. Dimensional 


stability, in typical fluorescent fixture applications, 
is poor to fair. As mentioned, the cellulosies con- 
tain plasticizers and, in addition, have appreciable 
moisture absorption; therefore, sections produced 
from these materials are subject to expansion and 
contraction as the result of this moisture absorption 
plus that due to temperature changes. Gradual 
loss of plasticizer on aging may result in shrink- 
age, embrittlement and probable discoloration. 

trans 
Its di- 


is good: however, its heat dis- 


Polyethlvene’s colorability is limited t 


lucent white with low light transmission 
mensional stability 
tortion point is relatively low. Polyethylene is a 
soft, semi-flexible material, lacking sufficient rigid- 
fluorescent fixture applications 

vid Vinyl colorability is limited to translucent 
whites whose color uniformity Is none too good 
Also, its color stability is somewhat questionable in 


thicknesses over ;y”. Rigid Vinyl has no moisture 


absorption and, in general, has excellent dimen 
sional stability; however, its heat distortion point 


efinitely borderline. Its rigidity is only fair, 
requiring extra mechanical support 


Methv! 


its color is stable even under outdoor exposure 


Methacrylate has unlimited colorability 


has no plasticizer content, no moisture absorp 
tion and its dimensional stability is excellent. Its 
heat distortion resistance is also more than ade 
quate. Methyl Methacrylate has very good rigidity ; 
therefore with proper design, minimum mechanical 
support is required. Methyl Methacrylate material 
is one which meets all requirements for successful 
fluorescent fixture uses 

Polystyrene also has unlimited colorability. Its 
color has been proved in service to have adequate 


stability in all open-type fixtures; however, for 


closed-type or recessed-type fixtures, special light 
stabilized formulations are reeommended. It con- 
tains no plasticizer and absorbs no moisture; there 
fore, it, too, has excellent dimensional stability and 
more than adequate heat resistance plus very good 
rigidity 

Since there 


obviously will be questions as to 


which is the better material—Methyl Methacrylate 


630 Characteristics of Plastics 


for Fluorescent Lighting 


or Polystyrene—further comment is indicated. It 
was noted above that Methyl Methacrylate has 
‘*outdoor’’ color stability and this is of prime im- 
portance where long life, guaranteed color stability 
is an absolute necessity. Polystyrene, especially the 
light stabilized formulations, are, however, ade- 
quate for most normal applications. Volatile and 
aromatic oils, such as benzol or ingredients in typi- 
eal furniture polish, will attack Polystyrene, caus- 
ing crazing and some discoloration. Such adverse 
effects are not common to Methyl Methacrylate. 
The latter material has an edge over Polystyrene 
also on surface finish and abrasion resistance, al- 
though this is of little significance in lighting appli- 
cations 

Economy-wise, the scale swings sharply in favor 
of Polystyrene. The deluxe characteristics of 
Methyl Methacrylate, however, must be considered 
carefully before being ruled out on price only. 

Considerably study has been given to flame re- 
sistant plastics which are normally inflammable. 
There is considerable merit to this development, 
but the effect of these flame proofing ingredients 
on other properties of the plastics must be deter- 
mined before widespread usage is warranted. 

Probably the most important single factor in the 
successful use of plasties is the consideration of 
their coefficients of linear expansion. There ts a 
great difference between the coefficient of linear 
expansion of plastics and metals; however, this 
difference will not cause any trouble, if it is reeog- 
nized and taken into consideration in fixture de- 
signa. The importance of this one factor cannot be 
overstressed 

Chart B gives the average coefficients of linear 
expansion of the thermoplastics considered here 
and the coefficients of two metals for comparison. 
In addition, there are examples of the actual effect 
of these coefficients as shown by the linear expan- 
sion and contraction of 12-inch and 48-inch lengths 
when the temperature rises or falls from the nomi- 
nal, er room temperature at which the lengths were 
eut 

From this chart it can readily be seen that the 


expansion or contraction of the two selected plas- 
tics, namely, Polystyrene and Methyl Methacrylate, 
are approximately seven to eight times greater than 


1C (one carbon) steel and 3% to 4 times greater 
than 2S aluminum. This sounds bad, but actually 
it is not serious in the least if it is recognized and 
allowed for in the design. It should be specified 
that the plastic shields be cut to a mean length 
within a practical, specified temperature range 
and then allow sufficient return lip on the end 
caps to permit the maximum expected expansion 
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CHART B.—Thermal Expansion and Contraction Data on Rigid Extruded Plastics. 


Average** 
Thermal 
Bxpansion 
In. per In. 
per °Fr* 


Material or 


Ethyl Cellulose x 10 11.923 
Cellulose Aceto-Buty~ate 7 x 10 11.929 

ellulose Acetate 5.7 x 10 11.9358 
Polystyrene x 10- 11.963 
Methyl Methacrylate 2 10 11.961 
Rigid Vinyl 7 10 11.935 
Polyethylene ‘ x 10 11.915 


12-Inch Lengths 


Bxamples** 
48-Inch Lengths 
77°F 


77°? 125°F 


12.000 48.000 


12.048 
12.000 12.044 
12.000 12.038 
12.000 12.0238 
12.000 12.024 
12.000 12.040 


12.000 12.053 


48.900 
42.000 
48.000 
48.000 
48.000 


47.660 48.000 


Por Comparison 


Aluminum 2s . “x 104 11.987 
Steel 1c x 10+ 11.994 


*Normally stated in degrees C but converted here to degrees F for practical 


Thermal coefficients for plastics are usually given as a range—we 


tions of any given material may vary slightly from these figures 


and contraction to take place, without danger of 
either binding or expansion as the temperature 
rises, or of falling out on contraction as the tem 
perature falls. Shipping and storage conditions, as 
well as actual use conditions, in determining the 
extreme temperature range, should be considered. 

This greater expansion and contraction rate for 
plastics calls for another word of caution. Never 
fasten or tightly bind a plastic at 
points along its length. To 
definite buckling between such points during ex- 


intermittent 


do so will result in 
pansion on temperature rise and, if the tempera 
ture remains high for an appreciable length of 
time, cold flow in the material may not permit it to 
return to its original shape during contraction on 
cooling. Free floating of the plastic section in the 
design should be allowed or, if it must be fastened 


tightly, do so adequately and over its full length 


Design Fundamentals 


In designing, attempt to keep the section as ‘‘ bal 
If pos- 


anced’’ as possible across the cross section. 


sible, keep to a uniform thickness; however, this is 


no longer a ‘‘must’’ due to improved molding and 


does, however, have an 


extrusion techniques. It 


important effect on extrusion or molding rate, 


therefore, cost It also would result quite possibly 
in a shading or shadow effect in the section when 
lighted 
cuts or reverse curves since they 


For injection molded sections avoid under- 
result in costly 
molds. For extrusion, undercuts and reverse curves 
are feasible within reasonable limits 

Avoid sharp corners or grooves which cut too 
sharply or too deeply into the thickness of any sec 
tion since these are structural weak points. If they 
are essential to attain the desired effect, then be 
the 
strength and use fillets as generously as possible 


certain general thickness is adequate for 


It is most advisable to check the initial design with 
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48.000 
42.000 


12.000 


usage 


assed the formuls 


average value in this chart; therefore, specific 


a reliable molder or extruder before making a final 
print of the section. 

Do not design a section for ‘‘snap-in’’ unless the 
required bending of the section is very moderate 
and there is plenty of room for the section to re- 
turn to its original shape after snapping into place. 


‘*snap-in’’ fit, the 


If a section is held in place by a 
strain applied to the section will develop internal 


stresses which may be sufficient to crack or break 
the section without any shock or it will be weakened 
to such an extent that a slight or moderate shock 
will crack or break it. 

In designing the frame or chassis of a fixture in- 
corporating plastic shielding or reflecting com- 
ponent parts, keep in mind the light weight of 
plastics since such can well afford economies in the 
cost of the steel or aluminum used as well as in 
later packing and shipping costs 

Since costs are virtually directly proportional to 
the weight of the plastic section, it is most impor- 
the 


However, in designing and engineer- 


tant to determine minimum thickness which 
can be used. 
ing for a new plastic use, be certain that the speci- 
fied thickness will assure the full functional effect 
desired and the serviceability required for the ulti 
mate customer’s complete satisfaction 

In summary, plastics can be used in fluorescent 
far greater latitude for 


fixtures to contribute a 


engineered lighting. This can be accomplished with 
complete safety through proper selection of the 
plastic material and proper design, consistent with 
the 


Close cooperation and mutual exchange 


the specific characteristics of chosen plastic 
material 
of pertinent information and suggestions between 
fixture manufacturer and extruder or molder will 
obviate any possible trouble in actual service. In 
this 


appreciable economies in the finished fixture and 


many cases, close cooperation can result in 


provide better functional lighting 
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Lighting a Jewelry Showroom 


LIGHTING OBJECTIVE: To illuminate a jewelry sales area as an aid to quick sales and volume turnover of 
merchandise. 


°° 
Zz 
3 
ry 
< 
< 


Installation at Jewelry Mart, 542 South Broadway, Los Angeles. 


General Information: This 28 x 19 x 11 foot second floor sales area is decorated as follows: 


white acoustical tile 60% RF 
weathered oak 339 RF 
mottled red-brown rubber tile 16% RF 


Installation: Twelve louvered 4-foot fluorescent luminaires (Globe Lighting Products #KG 104-40), 
each with four 4500K lamps, and twelve 150-watt PAR-38 spot and floodlamp units* (Globe #SP-001) 


are mounted on the ceiling in a rectangular pattern. 


rhe resultant illumination is as follows 
Center of room, 36 inches above floor 
(;lass unter tops 
Under spotlamps 


Between reflector lamps 


Surfa: e brightnesses measure 


Luminaire 
Louvers at 30 degrees 550 ft-L 
Louvers at 45 degrees 800 ft-L 
Plastic side panels 600 ft-L 


¢ Engineering Unit, Department of Water and Power, City of 
{ good lighting practice and to aid in the design of similar installations 


Published by the Committee on Publications of the Mluminating Engineering Society 
1860 Broadway, New York 23, WN. Y¥. 
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Annual Report of 
The General Secretary 1950-1951 


HE CONSTITUTION of the So 
ciety specifies as one of the respon 
sibilities of the General Secretary, the 


preparation of an annual report for 
the 
This report, based on material 


the 


publication in Society’s Transa¢ 


tions. 
received from Society's officers, 
committees and Sections and Chapters, 
has been assembled with the assistance 
this 


of headquarters. A preview of 


annual was presented at the 
National Technical 


Washington, D. C. on August 29th. 


ceport 


Conference in 


Membership 


Statistics——Table I of this report 


shows the Society’s present member 
ship in comparison with the figures for 
These comparisons 
Member 


growth in 


the past five years. 


show a healthy increase in 
slow 
The total Stu 


Membership has been seriously 


grade and a steady 

Associate Members! ip 
dent 
affected by the current defense efforts, 
but an increasing number, 56 this year, 
Membe r 


their 


transferred over to Associate 


grade upon the conclusion of 
schooling 

The gains and losses during the fiscal 
for the general 
total 


from 7057 to 7166 are shown in 


vear and accounting 
membership 
Table 
II. It is heartening to report a con 
Men 


due to 


general inerease in 


siderable decrease in the loss of 
Associate Members 


dropping by 


bers and 


resignation, or Council 
for delinquency in dues payment 
Table III reports for the record the 
Sor ety membership by Sections and 
Chapters, divided in each according to 
grade of membership. Certain of th 
local groups are to be congratulated 


Members 


and Fellows among their membership 


for the high proportion of 


Campaign. The principal efforts to 
ward increased membership were again 
put forth by the officers and member 
ship committees of the 51 Sections and 
Chapters. These efforts were under the 


A report presented at the National Technical 
Illuminating Engine 


August 27 


ring 


Conference of the 


Society, Washington, D. 
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general direction of the National Men 
James H. Hull, 


Section and Chapter quotas 


bership Committee, 
Chairman 
were established on the same basis as 
the 1949-50 campaign, with a 20 
gain for total Associate Members 
Members in than 
old and a 12% 


Sections 


per 
cent 
less 


and 


( ‘hapters 


three vears per cent 


rain for and Chapters over 


three years old. Prize money was 
equally divided between the total new 
and Member grade part of 
the 
the 


respective local Membership Chairmen 


embers, 
Prize 
the 


the campaign. winners in 


two parts of campaign, with 


are as follows: 


Total Membe rship 


Northwestern Ohio Chapter, M 
L. Bettinger 
Second— Milwaukee 


rirst 
Section, Howard 
Grosh 
Third 
Fuller 
Vember Grade 
First—Rocky 
L. Vanneman 


Chicago Section, D. Willian 


Mountain Section, J: 


TABLE I. 


1946 1947 


Members FE. me 
Fellows 

Members 
Associate Members 
Student Members 
4Totai 4.946 
Wartime Dues Waived 220* 


These members are included in the 


} ows of the Society included **3 


TABLE II.—Gains 


A. H. MANWARING 


Tie—San Jacinto Section, Warren W 
W illiamson 

Second—British 
Erie E. Ackland 

lie— Northwestern 


Columbia Section, 


Ohio Chapter, M 
L. Bettinger 
Chird—Tennessee Valley Chapte r, Wil 
liam B. Taylor 
There has been comment from time 
to time as to the method used in estab 
the 
connection it 18 
that half of 
the Society’s 51 local groups have been 


1940. It 


natural that the large part of the So 


for membership 
this 


note 


lishing quotas 
campaign. In 
interesting to over 


established since is therefore 


ciety’s growth will continue to be in 
the younger Chapters. 
Ve mbers 


elected to the grade 


Two Fellows were 
of Member Emeri 


Emeritus 


tus during the fiscal year having re 


tired from regular occupation after 


having performed for the Society ser‘ 
ices of such meritorious character as 


the 


honorab! 


deemed worthy of this 
They BE. C. 


Crittenden and Richard E. Simpson, 


Council 


award are: 


Membership as of September 30. 


1948 1949 


and Losses in Membership During Year Ending 


September 30, 1951. 


Members 
Emeritus 


October 1, 32 
Gains 

Elections 

Reinstatements 

Transfers 
Total 


Losses 


Gains 


Resignations 
Dropped 
Deceased 
Transfers 
Total 
Net Change 
Total Membershir 


September 


Losses 
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Pellows Members Members 


Associate Student 


Members 
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Deceased.—The Society records with membership and years of effective op 


} Members Emeri eration. They are: 
Milwaukee Section, October 12, 1950, MEMBERSHIP OF THE SOCIETY 


established as a Chapter February 

a 1946 

7 ne rs Central New York Section, June 14, 
> 1951, established as a Chapter June 

1944. 

During the year the subject of trans- 


sorrow the death of 
tus, 12 Members and 29 Associate 


Members during the year 





Mark, Isaac, Jr 
Ryan, Jobn F., Jr fer of Chapters to Section status was 
Rudolf W 

or, R.A 
nhaut, Frits ings. Agreement was reached that it 
Edward H 


diseussed at several committee meet 


was desirable for Chapters to petition 


for the recognition in this more mature ‘ — x 


status alter operating effectively for Figure 1. 


TABLE III.—Membership of Sections and Chapters as of September 30, 1951. 


Associate Student 


Members 
Members Total 


Emeritus Fellows Members Members 


Local Activities 


Branches The 

Charter for the Mexico 
October Council meet 
total of the So iety’s 

51 Seetions and Chap 
Student Branches. Built 
enthusiasti nterest of a 
ind the activities 
Institute at Mexico 

ved its 

March 7 

rroups 

f solid 

suecess 

r them 


EASTERN RI 
nvolv 


at Sect 


. rk ties iF 
Ss activ ' NORTHWESTERN REGION 


bia Section 


ttee pro 


action 
certifi 
appre 
Section 
certifi 
ill local 


groups toward Ut ) e active 
were vt 
Althoug ( apters 
r, two of - to ‘ 
; adit } 182 
Chapters successfully on 7 pe 185 
23 


were chartered during the vea 
the existing 
petitioned for transfer to Section , 0 r 7 
onstrated that they ( 5,17 ‘ 7,166 


status, having de 
the constitutional requirement of ag eae 


met of the Society 
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at least three years and achieving the 
required count of membership. 
Particularly 


Regional Conferences. 


successful Regional Conferences were 
held in seven of the Regions with Pres 
each 
These 


conferences have grown so successfully 


ident Sturrock in attendance at 


to make a Presidential Address. 


and have held such effective technical 
sessions, that they take on the aspect 
of the sessions in a National Technical 
Conference of the Society. Several Re 
Vice-Presidents 


sion of the conferences to schedule dis 


gional used the occa 
cussions of local activities and ineluded 
in these gatherings the local represen 
the 


valuable conference on local activities 


tatives in Region. An especially 
was held in conjunction with the Cana 
Regional 


and local officers cooperated perfectly 


dian Regional Conference 
in planning 1951-52 Regional Confer 
the the 


Council meeting all of these had beer 


ences, and by time of June 
set definitely as to date and location. 


Regional Conferences held during 
1950-51 were as follows: 
October 26-27 Northeastern 
York N. Y 
March 4-6 
Christi, Texas 
Mareh 22-23 Pacifie 
Spokane, Washington 
April 9-10 
Florida 
May 9-12 
Que., Canada 
May 18-19 
lowa 
May 24-25 
Ohio 
Potential New Chapters The 


New 


Southwestern Corpus 


Northwest 


Southern— Miami Beach, 


Canadian Quebee City, 


Des Moines, 


fidwestern 


Great Lakes—Cincinnati, 


Local 


Activities Committee considera 


gave 
in the fiscal vear to a nun 
offer 


good possibilities for the establishment 
Chapters. Local 


tion early 


ber of which seemed to 


areas 
ot new representa 
these 


definite 


tives were appointed in many of 


locations and several showed 


signs of growth and organization dur 
ing the year. 

Local Representatives.—Upon nomina 
the Vice-Presidents 


the appointment of a total of 225 local 


tion by Regional 
representatives was confirmed by Cour 
cil this year. These members provided 
representation of the Society in locali 
ties remote from the headquarters city 
of the 51 local The work of 
local inte 


grated wit! 


groups 


many representatives was 


the extension program of 


the nearby Section or Chapter. In four 
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TABLE IV.—Meetings of Sections and Chapters for Year Ending 
September 30, 1951. 


CANADIAN REGION 
Hamilton, Ontario Chapter 
Maritime Chapter 
Montreal! Sectior 
Ottawa Chapter 
Quebec Chapter 
Toronto Section 
Winnipeg Chapter 

EAST CENTRAL REGION 
Baltimore Chapter 
Capital Section 
Eastern Pr 


Philadelphia Section 


nnsylvania Chapter 
Pittsburgh Sectior 
GREAT LAKES REGION 
Central New York Section 
Cleveland Sectior 
Michigan Se 
Northwestern Ohio Char 
Ohio Valley Se 
Rochester Chapter 
Western Michi«in Chapt 
Western New York Sectio 
MIDWESTERN REGION 
Chicago Section 
Cornhusker Chapt 
Heart of Ame 
Indiar 


Iowa Section 


a Chapte 


Twin City Sectior 


NORTHEASTERN REGION 


NORTHWESTERN REGION 
lumbia Section 


e Chapter 


Sound Sectior 
SOUTHERN REGION 
Carolinas Chapter 
rida Chapter 
Georgia Section 
sippi Chapt 
rida ©) 
essee Valley ¢ 
TH PACIFI« 
r Lode Chapter 


orthern California Sectior 


theast I apter 


COAST REGION 


ithern Califorr Se 
Utah Chapter 
SOUTHWESTERN 
Alamo Chapter 
Rocky Mour 


San Jacinto Sectior 


tain S 


Southwestern Se 


Mexico Chapter 


GRAND TOTAI SECTIONS AND CHAPTERS 


the local 
served as Faculty Adviser to the Stu 
dent Branches of the Society. 

Committee Meetinas Under the chair 
manship of Vice-President E. M. 
Committee on Loeal Activ 


instances representatives 


Strong, the 
ities, which includes all nine Regional 
Vice-Presidents, held a 
portant meetings this year for the dis 
lo« al 
included such subjects as new Chapter 
local 
Section and Chapter 
1951-52 


The committee 


series of in 


cussion of activities. Discussion 


prospects, the organization of 
representatives, 
finances and the planning of 


Regional Conferences. 


Annual Report of the General Secretary 1950-1951 


Average 
Attendance 


Total 
Attendance 


MWumber of 
Meetings 


held 


with Council, was devoted to a training 


meeting June 13 in conjunction 
program for the Regional officers, and 
through them to the Section and Chap 
ter officers. Specific accomplishment 
the 


the Guide for Regional Vice-Presidents 


was also achieved in revision of 
and the Guide for the Operation of 
Regional Conferences. 
Student Branches 
Uni 
Dickason, Faculty Adviser 
ities of this Branch were brought to a 
Mr. 
the 


Russell De 


The activ 


ersity of Cincinnati 


standstill by Dickason’s transfer 


of work from University to em 
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ndustry g re-i 1.E.8. Research Fund held October 26, 1950, for the election 
the Bransh, the Cl ! 
I 


, , 4 icer e detailed conside yn 
rtract from the Annual Report for of officers, the detailed consideratic 


of progress, and the approval of a new 


the Year Ending December 31, 1950, 


presented to Council, April 1951.) budget. Chairman Wakefield and 


lreasurer Nicoll have diligently fol 


. of ustees ring ti ar . 
Board Tru During the vear lowed the work and finances respec- 


the following men served as members tively 


of the Board (with terms of office a a a The 
Research Executive Committee held 
two meetings (April and September) 
for detailed consideration of progress 
and action on proposals and reports. 
Considerable work was carried on by 
correspondence. 

The Committee considered 8 propo 
sals recommending one for contract, 
two for cooperative counseling, and 
rejected five. Project #430 was recom- 
mended to the Trustees for contract. 

Final reports were received for 

The Board received final reports processing from the Technical Advi 


the Research Executive Commit sory Committees on the following 


he completed projects as fol projects 


Representatives to 
Other Organizations 


hese were approved tor transmittal 
the Society's Papers Committee 
cts #18 and #19) and to the 
itions Committee (Project #23) 
first three reports mentioned Reports on Projects #18, #19, and 
have been published in ILLum! #23 have been passed on to the Trus 
rixg Ewxarxeertne (Vol. XLV. No tees for favorable approval. Those for 
2» December 1950: Vol. XLVI, No. 2, Projects #4, #5, and #17 are in proe- 
February 1951; and Vol. XLV, No. 8, essing channels 
August 1950. respectively). Chairman Harrison actively followed 
Upon recommendation of the R the progress of each project and coun 
itive Committee the selled with those having more difficult 
ivorably on Projee #30, problems. The other members of the 
of Comparative De Research Executive Committee serving 
Resolution Thresholds of uring the year were: Ralph M. Evans, 
Dr. H. Richard Black G. R. Harrison, J. O. Kraehenbuehl, 
Research Laboratory, Howard M. Sharp, R. M. Zabel. 
of Michigan. 
The Board balloted favorably on 
Wakefield Plan for promoting Council Executive 


@ research other than by com Walter Sturrock, Chairman 


Standing Committees 


ponsorship through the solicita The careful study of many details 
cooperation by Research regarding the activities of our Society 

ms and Agencies. This work and subsequent actions taken by this 
carried on by H. M. Sharp committee not only greatly expedited 
nterim report has been sub- the required work of the Council but 
also appreciably conserved its time. 

the business was conducted This made it possible to complete in a 


the annual meeting was single day the agenda for each of the 
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five regular Council meetings. In gen 
eral, the Executive Committee acted in 
an advisory capacity and particularly 
on matters which did not require for- 
All matters, however, were 
the meeting of the 


for their records further 


mal action 
reported at next 
Council and 


comment. 
Finance 
M. N. Waterman, Chairman 


Plan, The 


started the year with a legacy of 


committee 
the 
the 


Pension 


excellent plan developed during 


previous year. The plan, as approved 

by Council, has become effective with 

all eligible Society employees partici 
The 


through its headquarters staff is be 


pating value to the Society 
worth while in rela 
cost of the Society 


$3,000 to $5,000. 


lieved to be very 


tion to the annual 
of some 


Unused Balances in Section and 


Chapter Treasuries Studies of veat 


end balances in Section and Chapter 


treasuries (from allotments out of na 


showed a total of about 
1949-50. The 


mittee noted this unused balance when 


ional funds) 
eon 


$4,000 to the end of 


reporting to Council in October and 
urged consideration of means by which 
Sections and Chapters might get maxi 
this “idle” 


instruction a 


muin benefit from mone 
At Coun 
sent to all 

calling attention to the desirability of 


allotted 


letter was 


il’s 
( hapters (not Sections) 
justifying full use of 


The 


this question of full use of allotments 


activities 
national funds. committee believes 
deserves continued study next year. 
Financing of IES Hand 
Aided by budget estimates fur 
ittee, 


Lighting 


P , 
001 


the Publications Comn 


Committee and 


nished by 
Handbok 
Technical Director’s office, the commit 


Revision 


tee recommended a budget program to 
Council and found it possible to finar e 
the preparation of the Handbook fro 
current funds during this year. 

Move of Headquar 


It has been poss ble to 


Financing the 
ters Office 
outlay of about $7,800 
eash balances. The cost 
off at rate of 1 


for the five years covered by our lease 


finance the 


from will be 


charged 5 each year 


Thus the cost of moving, lighting and 


decorating becomes for five years an 


added 
$1,560 per year. 
Future Item—The 


asked the cooperation of Sections ar d 


operating expense of about 


committee has 


Chapters in submitting detailed budget 
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Statement of Income and Expense for the Year Ended September 30, 


Annual Dues Income 


Members 
Assoc 


ghting Data 
Reprints 
LUMINATING 
National Technical 
Membership Roster 
LLUMINATING EN 
Sales, Badges and Cer 
Interest 
nvestments 
Bank Balances 
1 National Te 
Less 


Income 


Expense 
from Mot 


Total 


Expense 


LLUMINATING EN 
National Tecl 
Membership 


to Handbook Revision 12. 871.8% 


Handbook Re 


vision 2 


deferred charge to 


Comparison of Income and Expense for the Past Three Years. 


Income 
1948-1949 1949-1950 
64 720.00 
7,842 


Badges 
INTEREST 

CONFERENC! Net 

NCOME FROM MOTION 

TOTAL INCOME 191 


Expense 

iENERAL 
OFFICE 

Bu 1 7 5 
Te cal 20 21.846 

Publicatior 7 2,685.79 
ORGANIZATION 

Committees 

Regior 22 138.09 
and Chapt 13,7 5,368.06 
Trave 


Badges ar rtif } 21 


656.00 


Sections 
President's 000.00 
SALES 


on 


Netire 
Federal So i Secu 

TOTAL EXPENSI 179 

NET INCOMI 11 

Handbook Revision 
Handbook Revision 
Handbook Revision 


charge to 


\ i 
Actual ess d rre harge t 
4 ' 


deferred charge to 
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1951. 


1950-1951 


704.00 


68 
19** 
1 99*** 


5.14 
5.00 
+.06 
00 
77 





THE SOCIETY'S FINANCIAL SUPPORT eee ye a a * 











TAL INCOME 





ITAL EXPENSE 
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Figure 3. 


fully examined the applications of election of one Member to Fellow 


all desiring election to Member grade grade was submitted for action of 
ind all proposed for election to the Council toward the end of the fiscal 
rrade of Member Emeritus vear. The Board also submitted to 
Board also reviewed resigna Council some suggested improvements 
m the Society in order that in the procedure under which the 
o might merit the grade of joard operates. These were referred 
ber Emeritus would not be allowed by Council to the Committee on Pro- 
the Society without prop: cedures and Policies for review and 
report 

the paragraphs deserip Medal Award 

r grade qualifications 
ade with recommendations G. W. Beals, Chairman 
within the limits of the The Award Committee, operating 
itional requirements under approved procedures, held one 
regular meeting at which five members 
were present, and the four absentee 
p, Chairmar members each reported by letter his 


] 


“e “dl ¢ 1omin ns 
reviewed all nominatio decisions and comments on the affairs 


with a number of new the Committee. No names of new 
submitted in the current candidates had been formally brought 
commendation as to the before the Committee for consideration 
together with names carried over from 
Balance Sheet September 30, 1951 the preceding year. The decision of 
— the Committee was that “No medal 
award be made in 1951.” 

The Committee then prepared a 
recommendation to Couneil for a re 
vision of the present procedure gov 
erning the Medal Award activity. The 
proposed revisions were intended to 
stimulate greater participation in this 
activity by simplifying the nomination 
procedure, and arranging for the 
preparation of complete, uniform, and 

Liabilities and surplus ; impartial records of candidates by per- 
sonnel with experience and facilities 
for such work, The proposed amend- 
ment is now under consideration by 
the Procedures and Policies Commit 


tee 
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Pape rs 
Hoyt P. Steele, Chairman 


The 


attention to the planning of the papers 


Committee devoted its entirc 


sessions for the Washington National 


Technical Conference, selecting and 
instructing members to serve as session 
chairmen and discussion organizers. 
The Committee succeeded in reviewing 
45 for presentation at the Conference 
of which 42 


f 


were submitted in time 


or preprinting. 
Publications 
E. C 


ILLUMINATING 


Huerkamp, Chairman 
ENGINEERING On 


the basis of reader reaction, response 


from advertisers, and demand for re 


prints, good progress was made during 
the past year by the Society’s journal, 
objective of 


toward its providing 


nonthly publication widely 


both the 


represen 


tative of science and art of 


illumination, and the presentation o! 
eurrent good lighting practice. Twelve 


whit h 


issues were published, two of 
were “special” issues featuring, in May 
1951 a comprehensive symposium on 
Industrial Lighting, and in September 
1951, complete abstracts of the papers 
presented at the National Technical 
Conference. Reader response to these 


symposiums was gratifvingly favor 
able. 

Polievy on editorial content was re 
vised, in this past vear, to the extent 
that not all of the Pasadena Confer 
ence papers were published in full in 
ILLUMINATING ENGINEERING. Some 28 
were published in several issues imm¢ 
the Conference in 


diately following 


full, together with disenssion and re 


buttal. The omission of ten Conference 
papers, considered by the Papers Com 
Publi mittee 
to be adequately presented in the Sep 
1950 Abstract, 


pages for application articles on eur 


eations Con 


mittee and the 


tember released more 


rent lighting practice. The new policy 
was in line with the expanded journal's 
objective of providing practical light 
ing data of wide interest, as well as 
technical reports and papers on illu 
minating engineering developments 
The resulting increase in practical ap 
attractively pr 
The 


attached table presents a break-down 


plication material, 


sented, met with wide approval 


of page content by subject matter. 
Preprints and Conference Proceed 
Preprints of all 1951 National 


mags 


DECEMBER 1951 


COST OF THE SOCIETY’S SERVICES 














SECTIONS, CHAPTERS, 
REGIONS, COMMITTEES 





BUSINESS, 
ADMINISTRATION 





TECHNICAL 
SERRE EE 
OFFICE 4 











I.€. TC 


MEMBERSHIP 


> PUBLICATIONS 














COST OF SALES, 
PROMOTION 











$ 10,000 


$20,000 $30,000 $40,000 


$50,000 $60,000 


TOTAL OF $171,888 (IN 1950-195! 


Figure 4. 


Technical Conference papers were 


published for distribution to delegates 
at the and for use by 


Full sets of Con 


Conference, 
potential discussors 
ference preprints were also bound in a 
special cover to be available as “Con 
ference Proceedings” for sale to mem 
bers at a nominal price 
Membership Roster At the 
tion of 


dire¢ 
Council to make available an 
up-to-date business directory of mem 
bership, “to be produced on a self 
liquidating basis,” compilation of such 
was undertaken by the 


Committee, last 


a directory 
Publications 


Printed 


Spring. 


copies were made available, 


the production costs of which are to be 


liquidated by their sale at $2.00 per 
copy. 
IES Handbook 


duction of the revised Second Edition 
of the Lighting Handbook 


Lighting The pro 
was a ma 
or publications project during 1950 
1951. The Committee presented a care 
fully prepared budget of 
book, 

details of its 


production 


and sales of the and has di 


rected all production 
publication. 
The 


expanded distribution program for all 


idvertising and Promotion 


Society including the 
official 
ENGINEERING, has 


publications, 
publication, ILLUMINATING 
continued at the 
rate ot development started in 
1949. 1950-51 


good 


January During the 


Annual Report of the General Secretary 1950-1951 


Society year to date, exclusive of sub 
scriptions to Lighting Data Sheets and 
ILLUMINATING ENGINEERING, 30,531 
copies of Society publications, includ 
ing reprints of published articles, have 
been distributed to organizations and 
individuals with every degree of light 
ing interest in all parts of the world. 
This represents a rate of nearly 3,400 
publications per month. This program 
has been accomplished in a great mea 
sure by an increasing degree of co 
operation from Sections and Chapters 
in keeping their membership informed 
of new publications and reminded of 
adver 


others regularly. In addition, 


tisements in ILLUMINATING ENGINEER 
ING, announcements in related publica 
tions, and frequent direct mail efforts 
have contributed 

Several have 


Society publications 


particularly widespread dis 
this year 


Modern 


Interiors,” latest 


enjoved 
tribution “Contemporary 
Traditional 


Resi 


been 


Lighting in and 
report of the 
Committee, has 


5,000 


dence Lighting 


very popular. Over copies of 
this report have already been distrib 
uted, and we have ordered well into the 
second run of 5,000. Beeause of the 
importance of the May 1951 “Indus 
trial Lighting” issue of ILLUMINATING 


ENGINEERING, which carried the new 
proposed American Standard Practice 


for Industrial Lighting and featured 
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throughout ense piants, TABLE V. 


nearly 1,000 issue over 


and abo ilation wer 


Technical Conference Papers, Inc 
Reports 
Articles 


luding 
hnical Committee 


Papers and Reports 


Data Sheets 


by the selection of the 


three 
idents and the chairman of the Board 
The the 
tives by 

] 


accor iplished 


past-pres 
appointment ot representa 
the was 


its 


respective Sections 
the Board held 
slate of national offi 


and 
meeting tor the 

cers in February. Extensive records of 
government eng active members and previous officers 
of the Society were prepared and cir- 
Board 


with the selection 


probability the new book 
Fi Ed 


culated to the whole for their 


study in connection 
ot the slate 
B / Lau 8 


m and 
G. K. Hardacre, Chairman 
the 


il related to Society Constitution 


Throughout the year actions of 
Coun 
and By-Law provisions were carefully 
studied. After the required acceptance 
letter ballot of 
Committee 


the 


Couneil Constitu- 


and By-Law report, 


dments to Constitution 

itted for referendum vote by 
— nbership. These Constitutional 
ne Comey as approved by the member 


By-Law 
d by Council, as appearing in 
134 of Minutes, follow: 


eal mater 


together with revisions 


expand 
Council 
of advertisers 


neludes the 


Approved Revision By-Law in 
Article II 


The f¢ 


bitcasseeshen Membership 

equip! t abbreviations 
the respective 
membership in the 
that 
of member- 


ollowing 
ase in Soci mem he 
rease \ n ‘ by members of 


ers 


yurse, reflected j ! ind ting their 


recommended, however, 
abbreviations 


ded 


ate Members 


be ave 


a marked 


er 


ber if . vs 


eation of the 


Approved Revision Section 2, 
Article [V—Dues 


The annual dues for Associate 
all be $13.50; for Members $15.00, 
ws $15.00. Annual dues for Stu- 
rs shall be 5.00. These dues shall 
Vomination le of subscription to the designated 
of the Society 


broadening influence and interest 


lighting being generated by this effort 


General Committees 


R. W. Staud, Chairman - 
Approved Revision By-Law in 
Article VII 


provide 


ified 
the 


was ini t ec. 11: T 


erations 


Operating under procedures spec 


in the Constitution and By-Laws Management 


the for security and con 
of Society activities, it shall 


y of the Society to develop 


appointment of Board 


ticted at the October Council meeting and be 
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Illuminating Engineering Page Content by Subject Matter. 


Oct. 1949to Oct. 1950 to 


Sept. 1950 Sept. 1951 


176 
144 


s and Abstracts 


and 

, per 
budgeted annual expenses 
nning of any fiscal 


figure 


reserve, in cash 


equal to twenty-five 
year 

the 
paring the budget 


less than this 
in pre 
lude 


cent of 


a sum for reserve 


the proposed 


Coordinating 


A. F. 
G. D. 


Wakefield, 

Mills, Co-Chairmen 
The Committee has more than been 
Affair. Its 
earlier progress has been reported by 
the 1951 


ENGINEERING. 


reactivated by the Korean 


issue of 
At the 
present time the Committee is coordi 
for the 


membership on 


an article in July 


ILLU MIN ATIN( 
research 


nating a project 


Corps of Engineers; 
National 
technical Committee on National Civil 
Light Collation Task 


for Research and Development Board; 


Research Council; a new 


ian Control; a 


promotion of a research for Psycho 


Warfare 


Ships, U. 8. 


logical and another for the 


Bureau of Navy, along 
with sponsoring the Tuesday evening 
Military and Civil Defense 
the National Technical 
Washington. 


Session on 
Lighting for 


Conference in 
Historical 
Ss. G 


By 


has 


Hibben, Chairman 
correspondence this Committee 
nearly completed an_ historical 
record of the founding of the Society 
its first 


decade. was made to trace 


and operations during its 
An effort 
the origin and meaning of the official 
badge or design of pin and it is ex 
pected to soon record officially this in- 
formation. A plan was started to ob- 
tain voice recordings of the elder past- 
presidents, four of whom have offered 
drafts of texts and one recording com- 
pleted. After completion of the new 
offices, it is proposed to enlarge the 
Illumination Library and any histori- 
eal documents of special value. 
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Lighting Service 


L. E. 
The 
grams of the Lighting Service Forums 
held in recent 
with the National 
ences of the Society, and found that 


Tayler, Chairman 


Committee reviewed the pro 


years, in conjunction 
Technical Confer 


these have demonstrated such impor- 
tant factors in reaching the changing 
lighting market, as the Planned Light 
ing Program, together with examples 
of application to electric utilities and 
the lighting industry. This year’s Com 
mittee then developed a novel vehicle 
whereby an inventory of accomplish 
ment can be taken, in the Forum 
scheduled on the 
the National Technical 


Washington, D. C 


opening evening ol 


Conference in 


Local Activities 

E. M. Strong, Chairman 
The work of this committee is out 
lined in the preliminary pages of this 


report. 


Membership 
James H. Hull, Chairman 
The work of 


lined in the preliminary pages of this 


this committee is out 


report. 


National Te 
R. F. 
The 


California 


hnical Conference 


Hartenstein, Chairman 


final report of the Southern 


Conference was presented 
at the December 1950 meeting of Coun 
ceil, revealing that the Conference was 
fact 
bills 


comments 


self-supporting; in there was a 


surplus after all were paid; 


many favorable were re 


ceived regarding the success of the 


Conference; that all committees per 
formed excellently and were compli 
The Com 


mittee cooperated with the Confer 


mented on a job well done 


ence Executive Committee, the Papers 
and Publications Committee in plan 
1951 Wash 


ington, D. C. 


ning the Conference in 


Council, at its February meeting, 
approved the recommendation of the 
New York Section and this Commit 
tee that the 1953 Conference be held 
at the Commodore Hotel in New York, 
September 14 through September 17 

The revision of the Conference Pol 
icies and Procedures, which was pre 
this 


the Procedures and Policies Commit 


pared jointly by Committee and 
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tee of the Society, was approved 


Council at the October meeting. 


Conference Attendance Records. 


2-day 


1-day 


1942 St Missouri 

4 New York, New York 
1944 Chicago I 
194 No Convention 
194¢ Quebec, Quebe 
1947 New Orleans 

1948 
1949 French Lick, India 


Louis 


inois 


Boston, Massa 


950 Pasadena, Califorr 


1 
1951 


Washington, D. 


Procedures and Policies 


Dunean Jones, Chairman 
At the 
Council, the report prepared by the 
1949-1950 (R. W. Staud, 


Chairman) recommended the approval 


December 1950 meeting of 


Committee 


of a revised statement of Procedures 
National 


Conferences of the Society. The Com 


and Policies for Technical 


mittee also presented recommenda 


tions in connection with the Policy on 
Recom 


Preparation of Illumination 


mendations for Performance of Lu 
nomination of Society 


Medallist 


recommenda 


minaires, the 


Directors, and a insignia. 


All of 


tions were accepted by Council. 


these Committee 


The report of the Committee rela 
tive to the re-designation and revised 
qualifications of the grade of Member 
accepted by Council 


Emeritus, was 


and referred to the Committee on 


Constitution and By-Laws for the 
preparation of the related changes in 
the Society’s Constitution. Subsequent 
diseussion of these proposed Consti 
February 
that the 
Council’s 


failed to 


tutional revisions at the 


Council meeting disclosed 
revisions did not 


The 


receive the favorable letter ballot of 


earry out 


intentions. revisions 


Council. 


Requisites 
. O. Kraehenbuehl, Chairman 
The 


sulted in recommendations to Council 


studies of the Committee re 


concerning membership grades, priv 
leges of the various grades of mem 


bership, membership dues, and the 
general status of the Society in rela 
tion to related professional engineer 
ing groups, 


Public Relations and Information 


J. S. Sehuchert, Chairman 
An outline of the plans, efforts and 
accomplishments of the Committer 


for the vear follows: 


Annual Report of the General Secretary 1950-1951 


(1) The procedure adopted during 
the previous year (whereby large ex- 
penditures would not be made to 
achieve public relations and informa- 
that a 


would be conducted within the frame- 


tion objectives but program 
work of the present staff personnel 
and volunteer committee membership) 
was continued during the past year. 

(2) The objectives and procedures 
covered in the “Outline Proposed Pro- 
Informa 
during 1949-1950 
1950-1951 ae 


gram, Public Relations and 
tion,” prepared 
for the 


Some phases were activated 


formed a base 
tivities, 
during the previous year; others were 
initiated during the present 1950-1951 
administration. 


(3) A effort 


tinued to have an active local Public 


consistent was con- 
Relations and Information Committee 
appointed in each Section and Chap 
ter. The results have been quite satis 
Most 
very active in this respect. 

(4) A 
Chapters 


factory. local units are now 


new Guide for Seetions and 


entitled, “So You're in 


Charge of Publicity. . .” was prepared 
and sent to all local chairmen 

(5) A 
talks or 
“T_.E.S. 


sent to Chapter and Section Chair 


suitable for 
ent itled 


presentation 

dramatizations 
Dividends” was prepared and 
men. They were encouraged to devote 
a meeting, or at least part of a meet 
ing, to the story of the Society at 
either all 
“T.E.S. 
as a program guide. 
bulletin 


were distrib 


which time they could use 


or part of the presentation, 
Dividends” 
(6) A 


inaugurated 


national news was 


(two issues 


uted during the year). These bulletins 


were prepared in “Kiplinger” style 
and summarized Society activities for 
those who are not too close to its oper 
regular de 


ations or might not be a 


tailed reader of ILLUMINATING ENGI 


NEERING. These news bulletins have re 
ceived a very favorable reaction from 
all parts of the country 

(7) Suggestions were prepared cov 
ering ads in ILLUMINATING ENGINEER 
ING. Advertising style messages were 
proposed to help publicize the Society 
to its members through the medium of 
its own publication. The ads empha 
sized one specifie program or phase of 
the work of the Society. 

(8) Releases were prepared and a 
schedule developed covering an ad 
connec 


National 


vance publicity program in 


tion with the visit of the 
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to each 


results 


om this 


n 


effort 


Confer 
Very 


obtained 


Regional 
his itinerary 


were 


9) All Chapters and Sections were 


requested to 


send 


1 copy of their pub 


outstanding events, with pho 


wher 


tte 


ms vere 1 


National Society 


that the 


nterested 


possible, to the 


Editor 
ENGINEERING and to 
The various Cl apters 
pressed with the 
is great 
It stimu 


their efforts 


greater ach 


ther uses 


very 


J on 


Viee-Pre 


secti 


yared and 


Sustaining 
ring ther 
wetter sales 
nual review of 
so that 
and appealing 
14) Many 
were screened ; 
were dropped 
that all 


whiel 


mends 


terial 
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” 


prepared with 


of serving as 
Members. This 
illustrated form, 


and is still 


helpful selling and 
ety 
Pro 


Presidents 


Training 
Vice 
which the 
vuld 


und Ch ipter Officers 


im 


progr 


dent w 


put uw 


other 1 


son 
The 


or information value should be re- 
viewed and, if advisable, revised each 
year by a sub-committee of the Public 
Relations and Information Committee. 

(15) 


eovering 


been made 
ot 


with respect to the ac 


Suggestions have 


the increasing publicity 
particularly 
complishments of the Society) in trade 
publications and consumer magazines. 

(16) All of the above sums up to 
the fact that the Committee considers 
that the tremendous accomplishments 
of the Society are only partially un 
derstood by the membership and are 
practically unknown to the public at 
large. Thus, patient, relentless, aggres- 
sive effort must be continued as a per- 
manent the Society’s Public 


Relations and Information work. 


part of 
Cre- 
thinking, ingenuity, enthusiasm 
and actual production of useful ideas 
and tangible materials, all the 
budget and organi 


the 


ative 


within 
framework of the 


vation of the Society, constitute 


challenging task of future Committees 


of Public Information. 


Relations and 


ear Fund 
L. E 
The con 
opment of approaches 


the 


Tavler, Chairman 
eontinued its devel 


to the 


mittee 
various 
parts of lighting industry, and 
resulted in substan 


the LE.S. Re 


some of these have 
tial contributions to 
search Fund. 
Residence Lighting Forums 
Jan Reynolds, Chairman 

In addition to the three active Resi 
Lighting Forums associated with 
York 


one was organized in 


Georgia, Michigan and New 


th 
the 


Sections, a new 


Chicago this vear with a present mem 


bership of 50, ineluding representa 


tives of lamp and fixture manufactur 


home service advisors, 


irchitects, 


personnel and others directly 


itility 
associated with the light 
Although this 


Forum has only presented two pro 


or indirectly 


industry newest 


ng 
grams to date, plans for a full sched 


ule this coming vear are already being 
formulated 

The Forums in Atlanta, Detroit and 
New York held a total of 
during 1950 and 1951 on varied phases 


These 


neluded new and unusual installations, 


19 meetings 


of lighting and lighting design 


lighting for sewing, photog 


the 


color, 


raphy im home, architecture, sev 


eral inspection trips, as well as a dis 


innual Report of the General Secretary 1950-1951 


eussion of Contemporary Lighting in 
Traditional and Modern Interiors. 

The Residence Lighting Forum of 
the New York Section, in addition to 
its eight regular meetings, sponsored 
again a series of eight lectures during 

March Residential 
cooperation New 
York University; also, a Design Com- 
held to stu- 


design 


February and on 


Lighting, in with 


petition was encourage 
to 


lighting for a specific “average” home. 


dents and apply proper 
This competition was completed, and 
on June 5th a tea was given honoring 
the five 


A morning 


winners. 
the National 
Washington 


session at 
Technical Conference in 
included four non-technical papers on 


Residential Lighting 


Sustaining Membersi ip 


C. C. Shotwell, Chairman 
its 


efforts towards making a comparative 


This year’s committee directed 


analysis of two major problems 
(1) To the 


present Sustaining Members and 


study contributions of 


equitable an for each cate 


m of support. and 
addi 


ember 


ally the various 


and 


As ne with the 


or 


(2) To prepare for local Sustaining 
Chairmen, Prospect Lists by business 
classifications of the non-member firms 


requesting them to 


in their territory 


specifically approach these prospects 
for possible Sustaining support. 

The first phase of this work, “Oper 
ation Utility,” is well under way and 
when completed the other segments of 
the industry will be likewise analyzed, 
follow 


tabulated, and distributed for 


up. This is a long-range program 
which, if supported at local level with 
industry and dispatch, should accumu- 
late some real results in the course of 
the next few years 

The general operation of the Com- 
the same as 


mittee was pretty much 


last year. A National Committee com- 


prising one member from each Region 
Section 


and a local chairman in each 
and Chapter with committee member 
ship size a matter of local determina- 


tion, 
was, of course, the distribu- 


the 


There 


tion to present Sustaining Mem- 


bers of material prepared that would 
be of interest to them, particularly 


two News Letters and the very fine 
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Number of Sustaining Members and 
Dues for Past Seven Years. 


Mumber of 
Members Dues Income 


,031.00 
88 1.0K 
705.63 


209.27 


bulletin “1950 I.E.S. Dividends,” both 
as prepared under the auspices of the 


Public 
Committee. 


Relations and Information 


Also 


spondence with the individual Sections 


considerable corre 


and Chapters concerning the prospects 
and the suggestion of prospects 
conjunction with 


Member 


Other activities in 
the work of the Sustaining 


ship Committee were as follows 
ing of letters by the Executive S« 
er with dues 


s being billed 


ership dues payments 
pondence cor 
been submitte 


be dropped under 


Task Committees 


Joint I.ES.-A.PH.A 
E. M. Strong, Chairman 
This 


discuss 


committee was established to 


with A.P.H.A. 


illumination, to reé 


objectives of 


mutual interest in 


view the relationship of light and 
vision, to study a rational basis for the 
quality and quantity of illumination 


and develop a list of researches de- 
sirable for further knowledge and co 
operative effort. 

The 


commitiee 


principal assignments to the 


have now been  accon 


plished and the members of the cor 
mittee are continuing their special ef 
forts through the existing Society con 
mittees appropriate to their interest 


Advance Plannina 


R. W. Chairman 
A report 


mendations of this committee was pr 


Staud, 


containing three recor 


sented to the Council at its December 


meeting. The Council took action as 


follows: 
spec ified in 


Minimum reserve as 


Artiele VII, Section 2(b), of the 


Con 
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stitution was amended by Council's 
letter ballot to more accurately specify 
the nature of the reserve. 

Membership dues figures as specified 
in Article IV, Section 2, were amended 
letter referred 


with the 


by Council ballot anc 
to the membership for vote 
annual election ballot 


The establishment of a new grade « 


membership——Junior Member was not 
approved 


March 


Com 


Before his untimely death on 
28, 1951, the 
mittee R. W. 


attention of the 


Chairman of the 
had directed the 
committee to other 


Staud 


matters pertinent to the Society's long 
range planning 


Conference with National Council for 


Schoolhouse Construction 


R. C. Putnam, Chairman 
During the vear the committee con 


tinued to maintain contact with 


mem 


bers of the Council 


Fiscal Year 


Berlon C Cooper, Chairman 


The committee continued its investi 


gation of 


the problems involved in a 
possible change in the fiscal year, and 
reac hed no final de« imion in the eurrent 


fiseal period, 


Technical Committees 


iriation Lighting 


Lewis B. Moore, Chairman 


Several meetings of the Executive 
Committee were held during the year. 
Sub-committee chairmen reported on 
the activities of their groups and prog 
ress made toward the completion ol 
sub-committee assignments 

The regular spring meeting was not 
held efforts 
again directed toward preparation for 
the Aviation 
National 
addition to the Conference program a 
scheduled at 


which additional technical papers will 


since all Committee were 


Lighting Session at the 
Technical Conference In 


Committee meeting 1s 


he presented covering various phases 
of aviation lighting 
the vari 


The status of the work of 


ous sub-committees, which are 


of the Main Committee 


h part 


¢ 
} 


is as fo lows 


Sub-Committee on Aviation Lamps 


V.d 


The list of 


Roper, Chairman 


“Lamps for Aircraft, 


Aerodrome and Airway Lighting, 


I.E.8.-S.A.E. 


has been revised to reflect civilian and 


Recommended Practice” 
military standardization and to include 
This list 
approved, will be 


new lamps of recent design 
with revisions, if 
included in the revised JES Lighting 
Handbcok 


main active to further revise the list as 


The sub-committee will re- 


new lamps are standardized for avia- 


tion 


usage 


Sub-Committee on the Compendium on 


Signal Lighting 


FC 


Some progress has been made on the 


Breckenridge, Chairman 


Compendium during the year and au 


thors and reviewers are continuing 


their work on various chapters. During 
the past 


has been 


several months, however, it 
diffieult for 
personnel to devote much time to the 


work 
divided into chapters to permit partial 


sub-committee 


Even though the material was 


release and publication, time has not 


been available to fully complete any 


one section 


Sub-Committee on Airport Lighting 


Chairman 


L. C 


\{ complete revision was made to the 


\ ipond, 


section “Field Lighting for Airports” 
as included in the JES Lighting Hand- 
hook. Information relative to hangar 
lighting and terminal building apron 
lighting was also submitted for publi 
cation. An investigation is being made 
to determine the required beam pat- 
tern for high intensity runway marker 
lights 
the results of flight tests conducted by 
the Civil 


since 


and an analysis will be made of 


Aeronautics Administration 


° 


standards for the lighting of 


have not vet been ac- 


by all 


terests no attempt has been made 


small airports 


corded aeceptance aviation in 


to 
cover this lighting application by a 
separate treatment. The sub-committee 


remains active and will continue its 


work. 
and 


Sub-Committee on 


i pproa h 
Runway Lighting 


No chairman 

A special task committee was ap- 
pointed to review the achievements 
and limiting conditions of the sub-com 
mittee’s work with the purpose of rec- 
future assignments, 


ommending what 


if any, would be made. 
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te 


n getting 


ugee ted Ar effort 


interest educational 


Ann val Re po 


} 


interested in undertaking 


; 


adopting some of the study 
ts for graduate research or 
The task committee studying 


\.A. safety reports presented an 


nterim summary but has been asked to 
re completely analyze air accident 
ation to determine where such 
dents ean be attributed to faulty 


isleading visual signals 


Committee on Papers 

Madigan, Chairman 
paper presented at the October 
eeting “Recent Developments In 
Low-Approach and Landing 
or Aireraft” by Dr. Maurice A. 
Garbell has been abstracted and pub 
shed in ILLUMINATING ENGINEERING 
Vol. XLVI, No. 7, July 1951). An 
other excellent paper, “Lighting the 
Boeing Stratocruiser” by Mr. R. J 
Helberg, was also published in that 
Papers covering various major 
ms of aviation lighting were pre 
at the 1951 National Technical 
of Additional papers were 
nresented to a Committee conference 
n Washington econeurrently with 


ety meeting 


r and Illumination 

Iph Evans, Chairman 

iring the year the committee made 
progress principally by corre 

nee and informal discussion, to 

a general evaluation of the effect 

lor in relation to the art and 


of illumination 


ittee for the 
vear were confined largely to the 
yvaration of a revised Daylighting 
for the JES Lighting Hand 
; section was con pleted and 
the Handbook Revision 

his year. Other a 
nittee have included 
studies of a uniform 


eonducting a daylighting 


presentation Tt the 
This is being 
ittee for stud 


a proposed standard 


would materialize 
1951-52, is the develop 
symposium on davlighting 


nstitu technical session for the 1952 


f the General Secretary 1950-1951 


National Technical Conference. It is 
contemplated that papers could be pre- 
sented at that time covering research 
in this area conducted at the Univer- 
sity of Michigan, Texas A. & M. Col- 
lege, and Southern Methodist Univer 
sity, by personnel and consultants of 
the Division of School House Planning 
of the California State Department of 
Education and at the laboratories of 
the Pittsburgh Corning Corporation. 
This subject has developed several 
controversial aspects, and it is believed 
that such a technical session would 
consequently be a lively one of con 
siderable interest. 

A third activity, on which no active 
steps have as yet been taken, but which 
should possibly be commenced during 
the coming year or the following year, 
would be commencement of activity 
toward revision of the Recommended 


Practice of Daylighting. 


Farm Building and Work Area 
Lighting 

P. H. Hildebrand, Chairman 

The Committee met at Pittsburgh 
early in March to diseuss and plan for 
the Farm Lighting Section of the re 
vised JES Lighting Handbook. This 
was accomplished and the revised sec- 
tion, together with comments received 
by correspondence, was submitted for 
inclusion in the new revision. 

4 second meeting was held in Phila 
delphia in May. At this time the mat- 
ter of publishing “Farm Lighting Data 
Sheets” was discussed. The Committee 
agreed that this would be a desirable 
project, and the chairman was author- 
ized to diseuss it with Council. Each 
nember of the Committee was asked 
to secure photos and pertinent data 
on Farm Lighting installations, con 
centrating first on those lighting appli- 


eations common all farms 


Handbook Revision 

B. J. Jensen, Chairman 

Continuing in 1950-51, the Commit 
tee held five meetings to plan the pro)- 
ect, decide policy questions that arose, 
and check progress. Manuscripts and 
illustrations for the Second Edition of 
the JES Lighting Handbook were pre- 
pared by the Technical Director's 
Office, working with the Handbook Re 
vision Committee, from copy received 
from the technical committees of the 


Society and individual authors. These 
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Publications 
1950 and 
with the last 
1951. Check- 


prools eon 


were forwarded to the 


Office beginning October 30, 
periodically thereafter, 
copy submitted June 7, 


ing of galley and page 


tinued thereafter to publication. The 
represents 75° 


An estimate 


Edition 
sion of the First Edition. 
of the total Handbook pages, indicated 
that the 


Second revi 


Second Edition would contain 
approximately 815 pages exclusive of 


advertising 


Illumination Performance 
Recommendations 

Ray P. Teele, Chairman 

The held no n 


pending completion of laboratory mea 


committee etings 
surements which were being made on a 
number of types of luminaires. Basi: 
data on the relationship between dis 
eomfort and brightness distribution in 
were correlated with 


the field of view 


measurements on luminaires. A sim 


plified method of using the basic data 


is being worked out. This year’s work 


should enable the committee to com 


plete its classification system for lumi 
naires based on the photometric char 


acteristies of flux and brightness dis 


tribution early in the next Society 


vear, It is the committee’s desire to 


have basic laboratory data behind the 
classification system and not to have it 
be empirical in nature. 


Industrial Lighting 


=. & Chairman 


The Committee has 


Brown, 
cou pleted the 


revision of the 


Lighting. 


Standard Practice ot 


This 


considerable 


Industrial revision in 


corporates a amount ol 


information concerning the im) ortance 


of the quality industrial 
The 


specific footeandle levels have been co 


aspects ot 
lighting. recommendations for 
ordinated with the report of the vari 


ous study projects and the previous 


Standard Practice. 

The proposed standard practice has 
been accepted by the Society’s Coun 
cil for 
Standards 


Standard Practice. 


submission to the American 


Association as a proposed 


Light Control and E quipment Desian 


Bradley, Chairman 


R. D 
The Committee has begun the prep 


aration of a tabulated guide which 


“Table of Materials 


will be known as 


DECEMBER 1951 


Light Control” in 


which all of the commonly used metals, 


and Finishes for 
plasties, glasses and applied coatings 
will be tabulated and all of their perti 
nent engineering characteristics given. 
This table is now awaiting some addi- 
tional information from various com 
mittee members, having definite assign 
After 


this table is prepared as a guide, sup 


ments and will be re compiled. 


plemental information on each of the 
materials and subjects will be compiled 


with references and bibliog 


raphy. 


proper 


Light Sources 
E. F 
The 
ittee 


Lowry, Chairman 


members of the com 


various 


have been very cooperative in 
revising and in bringing up-to-date the 
numerous tables and charts covering 
all types of light sources for use in the 
new edition of the JES 
Handhook. 

Most of work 


correspondence, but 


Liahtina 


handled by 


committee 


this was 
one 
meeting held on December 13, 
1950 in New York at which these mat 


discussed. At this 


was 


meeting 
asked to 
what 


lems most urgently needed early solu 


ters were 


the various members were 


submit their prob 


opinions on 


tion. As might be exper ted, the replies 


received were mostly related to the 


characteristics of fluorescent lamps and 


their associated equipment. A sum 


nary of all such problems as sub 


tted by the various members was 
prepared and cireulated. Most of them 
nature that their in 


undertaken 


were of such a 


vestigation could only be 
adequately by the various lamp labora 
tories Some of these problems were 


under investigation and the results of 
were the basis for 
given at the National 
Washington. 


these studies 
of the 
Technical 


some 
papers 


Conference ir 


Lighting and Air Conditioning 


E. H. 


Because of the difficulties in gettinz 


Salter, Chairman 


the committee together for meetings, 


the several items in the committee's 


assignment were in turn assigned to 


members for investiga 


Good 


the individual 


tion and report progress has 


been made on certain of the items and 
plans are under way for attack on cer 
tain others, as follows: 

(1) Action is under way toward ob 


taining the heat characteristics of con 


Annual Re port of the General Secretar y 1950-1951 


monly used lamps (spot, flood, fluo- 
rescent, ete.). 


(2) A search is being 


made of the 
literature for information on the light 
heat 


of various glasses and other materials 


and transmission characteristics 
finding use in windows. 

(3) Experimental work is in prog- 
ress to determine the space distribu- 
tion of radiant energy trom lighting 
fixtures 

(4) No move has yet been made to- 
ward determining the effects of panel 
heating installations on heat dissipa 
tion from fixtures. 

(5) A bibliography has been pre- 
pared of publications on room comfort 
conditions as affected by radiant 
energy 

6) No move has been made toward 
effect of 
tioning systems on light sources 

(7) A 


pared of 


determi: ing the air-condi- 


bibliography has been pre 
source material on lighting 
and air-conditioning. 

(8) A list of study projects suitable 
for college graduate and undergradu 


ate students is in preparation. 


Lighting and Architecture 


W. M. Potter, Chairman 


In accordance with the committee's 


assignment an outline of a plan and 
procedure for lighting design competi 
tions in architectural schools, was de 
veloped and submitted to Council for 
approval 

The suggested plan included state 
ments on 

competitions 
g for competitions 


mpetitions 


on lighting 


resentation of 

» of Award 

s references to } 
51 run by Twir 


veland Section 


included 
that the 


of such competitions be 


The committee among its 


recommendations promotion 
made a fune- 
tion of the Committee on Loeal Activi 


ties 


Lighting Desiqn Practice 
Neal Jacobus, Chairman 


Individual assignments were made 


so that one or two members were in 


vestigating each of the following 
topes: 
manufacturers’ short 


method 


(1) To study 


orm presentation of lumen 
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and make recommendations as to uni Society. A review of so-called advanced  troit, and one in Sunbury, Pa., respec- 
form manner of presentation courses reported by various Sections tively. The reports nearing completion 
Study results of three research and Chapters show widely diverse sub- are those on Recommended Lighting 


erifieation of interflection jects covered, depending on local needs Practice for Outdoor areas, High Bay 
at the time. Equally diverse were re- areas, Miscellaneous areas. 
results of experimental sponses from individual committee 
I members, depending on their view Lighting for Civilian Defense 
point. It appears that there might L. J. Schrenk 
| well be many advanced course outlines J. W. Bateman, Co-Chairmen 
and yrepared for specific interests or ob - : 
prepared for spec : “ , adios Toward the close of the fiscal year 
jectives, and it is therefore suggested ' ¢ 
Council approved by letter ballot the 
that an advanced course project as : 
, F establishment of this new technical 
1, be abandoned. - 

; committee—“To appraise and report 
tality More Active I.E.S. Cooperation with : 
: ; : on special lighting problems connected 

as indicated e National Science Teachers Associa- 
: with emergency military operations 
especially interested tion This proposal was referred to . 7 
3 Jip : that directly involve civilian defense 
of presently published our committee for investigation, spe- 
: and protection, such as equipment for 
lization as determined cifically as related to revising and re- 
: : spn bomb shelters, special street and ve- 
printing the Society’s publication, 


“Experiments with Light” (about 1500 


copies distributed during the past 5 


hieular lighting, mobile self-contained 
lighting facilities for use in bombed 
= areas, and emergency lighting devices 
years ) This booklet, prepared by the : 
and visual aids to movement in the 
enments have beer 1937-38 committee, is designed around . » = 
event of power failures 
lerable background certain elementary but fundamental 
, eriments ol Ss y ate . 
It should be notea experiments, but viously outdated Sichtinn Moltenane 
» mention is made of fluores 
her sources except the fila D. C. Freeman, Chairman 
A revision is in order, if The Committee held one meeting in 
a publication is to serve any real February and discussed at length 
future purpose. Little information is plans for developing a method of con 


available on the principal end-use of ducting maintenance studies Diseus 


publication, though it has been sions resulted in the outlining of a 


various writers of texts as guide to provide a uniform method of 
ce material; it is doubtful that it measuring and reporting depreciation 
been used as a supplementary of lighting installations so that more 
school text. Some doubtful opinion has accurate maintenance factors and 
heen expressed that it would ever have maintenance intervals mav be deter 
1 large demand as a text for either ele- mined, 
entarv or high school seience classes 
ggested that revision be delayed Lighting Study Projects in Industry 
a new publication can be E. W. Fowler, Chairman 

ipproached in purpose and eontent to Lighting in Foundries, Frank E. 

neet rather specifie objectives as a Mueller, Chairman. 


pas of @ — = esepesnees with The extensive survey study and re 


} 
Is 


LES.US. Public Health Service 


Sub-Committee on Preparation of a 


port drafting by the committee has re- 
sulted in a final report submitted to 
sme the general committee entitled “Light 
Sur 1 Manual >This pro) . ” 
ing for Foundries 


Lighting in Laundries, O. H. Hill, 


hree vears standing has pro 
throng! various stages of 
r and revision. The latest re Jr., Chairman 
consists of more than 100 pages Work has continued with testing the 
pewritten manuscript as sub objective ol developing the study re 
sub-committee Chairman port in 1952 
Lighting for the Leather Industry. 
Since the suspension of work by the 
Newark, N. J., committee, due to the 


Engineerin “rs } iw \. Brainerd, Chairman closing of the plant, negotiations have 


Central Station Properties 


gested as ! lucatior om! Throughout the vear the committee been carried on by several local groups 
project three years ago, logical held three meetings, one one-dav meet and recently a possible opportunity 
next step bevon ‘fur t |" ng was held in New York, two two for continuing the work has opened in 


course outline now available om tl day meetings were held, one in De- the Wisconsin area 


; , " , " ~ 
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Lighting in Steel Mills, A. Paulus, 
Chairman. 

In March this 
mitted the report “Lighting for Steel 
Mills, Part I: Hearth,” 
nally presented to Council in 
1949, and subsequently this report re 


Committee re-sub- 


Open origi- 


June 


ceived Council’s favorable letter ballot. 


Lighting in the Textile Industry, W. 
L. Kelley, Jr., Chairman. 

During the vear this committee sub 
supplement to the report, 
Woolen Worsted 


They actively studied 


mitted a 
“Lighting for and 
Textile Mills.” 
other processes in the textile industries 
onsidering the enlargement of the 
committee’s scope of work. The com 
mittee also conferred with Lowell Tex 
tile Institute at the 
Rhode Island and the Research Execu 
Fund 


on the development of a study of the 


University of 


tive Committee of the Research 


lighting for textile fiber processing. 


Supple mentary Lighting. W H 
Kahler, Chairman 

This 
to completion its report on the Recom 
Practice of 


committee has been bringing 


mended Supplementary 


Lighting in which is developed the 
hasic elements of the variety of seeing 
tasks found in practice. The commit 
tee also supplied a proposed section 
on supplementary lighting for the new 
American Standard Practice of Indus 
trial Lighting 

tefore his untimely death on May 1, 
1951 Mr. Fowler had directed the work 
of many of the committees 


toward the 


project 
accomplishment of their 


objectives, including Lighting in the 
Canning Industry, Cleaning and Dye 
Fluid Milk Industry, 
Laundries, Rubber 
Metal Stamping, Folding 


Shearing, Woodworking In 


ing Industry, 
Foundries, Indus 
try. Sheet 
and and 


dustry 


Public 


Institutions 


Lighting Study Projects in 


Buildinas and Private 


R. S. Rogge, Chairman 

One of the sub-committees, Lighting 
in Hotels, 
this 
Lighting in 


was temporarily discon 


but a new sub-com 


Kitchens, 


Dining 


tinued vear 
Luneh 


Areas, 


mittee, 


rooms, Cafeterias and 
was activated. 

\ meeting of the committee and sub- 
committee held in De- 


troit, November 30, 1950. At this meet 


chairmen was 


ing the requisites for carrying out and 
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preparing reports of Lighting Study 
Projects were discussed in detail. In 
addition specific objectives were set up 
for the various sub-committees, elimi- 
nating investigations which would 
duplicate activities of other commit- 
tees. 

The efforts of this committee are en- 
tirely reflected by the activity of the 


sub-committees, as follows: 


Lighting in fuditoriums and 
Submitted 


edition of JES 


suggested re 


Light- 


Churches 
visions for new 
mg Handbook 


Lighting in Hospitals Submitted 
revised section on “Hospital Lighting” 
for new edition of JES Lighting Hand- 
hook. 
tinet 
eurrent efforts are being directed to- 
Patient Room 
Lighting. 
Kitchens, 


Cafeterias and Dining 


Although there are some 8 dis- 
investigations to be undertaken, 
wards Lighting and 
Laboratory 
Lunchrooms, 
This 


formed to work in co 


Lighting in 
{reas. 
committee was 
operation with an Advisory Committee 
National 


tion to determine and set down light 


of the Restaurant Associa 


ing requirements for the various areas 


encountered in commercial and insti 


kitchens, 
areas. It is the 


and 
this 


tutional food serving 


eating aim of 


committee to aceumulate data which 


allow it to practical 
The 


area, 


will determine 


minimum lighting requirements 
first step was to select a specific 
study the seeing tasks and translate 
this 


ments 


into adequate lighting require 

It was decided to investigate the see 
ing requirements in the kitchen first 
In order to become familiar with the 
terminology and nomenclature of the 
commercial kitchen, several people who 
this field 


were asked to familiarize the commit 


were considered qualified in 


tee with an explanation of terms and 
accumulation of 
this 


equipment An 


printed matter on subject was 
made available to each member of the 
committee for further study and refer 
ence, 

A study of the Department of Pub 
lie Health three of the 


larger cities 


regulations of 


was conducted to see if 


there were any existing lighting re 
quirements in these cities at the pres 
ent time. The three studied were from 
Detroit, New York and Chicago. There 
seemed to be no definite lighting re 


quirement mandatory in these cities. 
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To become familiar with some of the 


different types of kitchens and the 


type of work carried on in them the 


committee visited several of various 
types, large commercial kitchens, small 
commercial kitchens and deluxe kiteh- 
ens 

So that the tasks in 


eould be studied, the kitchen was di- 


seeing each 
vided into seven areas as follows: (1) 
Vegetable 


cooking, (4) 


Storage, (2) preparation, 
(3) Quantity 


(5) Short 


Quantity 
Food 


baking, order, (6) 
serving, (7) Dish washing. 


At this 
divided into seven sub-committees each 


to make 


point the committee was 
a study of one of the fore- 
going areas 

kitchens 
detailed 


visited 


Seven commercial were 


made available for study. 
These kitchens 
predominance and extent of each of 
kitchen 


corded and a summary of this report 


were and the 


the seven activities was re- 
was issued to each member of the com 
The 


eould 


chairman of each sub 
committee then 
kitchens best 


tories for their particular investiga 


mittee. 
select which 


would serve as labora 


The sub-committees then began 
kitchens. 


these 


tion. 


their work in the various 


Preliminary reports from sub 


committees have been reviewed by the 
committee as a whole. Some of the 
physical and photometrie characteris 


f 


ties of kitchens are on record, 


The committee has arrived at the diffi 


these 


eult point for all application commit 
tees—setting up standards of levels on 
which to base their engineering recom 


When 


satisfactorily, the 


mendations this has been 


settled committee 
will complete and submit the first part 
of its lighting of 


kitchens. 


The next step, now under way, is to 


report on the 


make a detailed analysis of the seeing 
tasks 
trucks 
loading deck until the waiter picks up 


encountered from the time the 


unload their materials on the 


the prepared food ready to serve 


Lighting in Theaters.—Submitted re 
visions for that section of the new edi 
tion of the JES Lighting Handbook 
relating to theaters. S. K. Guth’s pa 
per “Surround Brightness: Key Fae 
tor in Viewing Projected Pictures” is 
being studied and reviewed towards 
the possibility of including it in the 


committee’s re port. 
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brought up-to-date, and certain 
in the two sections were changed 
which the Optical Society of 
a felt were needed in the official 
finitions, 

} 


he changes 


g were made in 


way that the ordinary working 


ilary of the illuminating engi 
not necessarily affected. 

if the major changes was the 
he term “brightness” 
ise term “photometric 
new term “lumi 

alternate 

committees are as- 
other 


‘ 


revision of the 
Z-7 and in the 


w sections which are 


preparation 
to be 


are in various stages ol 


Wakefield, Chairman 


ties over past year have 


ntered on a new Recommended 
of Office Lighting 
e report of last vear the con 
unanimously recommended the 
uanece of further action im 
aving the 1947 practice approved by 

an Standards Association be 
f the 


an Standard Practice of School 


divergencies between the 


¢ and the Recommended Prac 


Office Lighting. In essence the 


Recommended Practice will be 
comfort and pertormance 


worker. It 


environment 


ipon 


the office will insure a 


comfortable seeing suit 
ble for maximum performance ol the 


tasks. Most 


} 
sion has 


research enabling such a 


completed and will 


een 
neorporated in the new Recom 


nded Practice 


Alston Rodgers, Chairman 


committee maintained contact 

rt of lighting throughout the 
and prepared a yearly review 
achievements in the Art of 


ILLUMI 


ot the 
Lighting for publication in 
This review 


NATING ENGINEERING was 


en a dramatic presentation as one 


Washing 
C. National Technical Confer 


features of the 1951 


whting 


and 


was compiletec 


clature 
, Chairman 
comple 


ittee brought t 


» vear’s work on the revision on 
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the American War Standard “Protee- 
tive Lighting for Industrial Properties 
A-85, 1942,” 


Council approval at the end of the 


and submitted it for 


fiseal year 
Interior Lighting 
E. W. Beggs, 


A two day 


held on 


Chairman 
meeting of the committee 
and 29. The 


first objective was to complete a study 


was Mareh 28 
on the application of fluorescent lamps 
That 


written up in a 


to railway buses, ete was 


ears, 
done and it has been 
second objee 
revise the section of the 


Handbook. The 


ision was drawn up and 


preliminary report. The 
tive was to 


IES 


draft of the rev 


Lighting final 


sent to the committee, prior to publi 


eation 
Research 
H. L. Logan, Chairman 


A sub-comr 


man, canvassed the 


\ittee, S. K. Guth, Chair- 
Society’s technical 
committees to secure suggestions tor 
the development of a list of study 


projects suitable for undergraduate 
universities. 


Prof. Miles A. 
sur- 


and graduate levels ir 
Another sub-committee, 
Tinker, 


vey of the 


undertook a 
field of 
report on 


Chairman, 
whole lighting to 


determine and subjects re 


scientifie verification through 
Assisted by C. L. 


Technical Director, the committee con 


quiring 
research. Crouch, 
institu- 


light, 


tinned its survey of research 


tions carrying on studies in 


vision and visual environment. 


Residence Lighting 


Mary E. 


The original agenda presented for 


Webber, Chairman 


the consideration of the Committee in- 
cluded the following projects for the 
and accomplishment in 


year’s work, 


each is shown as follows: 


Preparation of a List of Residence 
Study Projects fer Undergraduates m 
Schools Offering Home Economics and 


Electrical Engineering A question- 
naire was sent out to a representative 
list of 


nomics and 


institutions offering home eco 
electrical engineering de- 


grees two years ago. Compilation of 


the returns previously reported proved 


in majority a low order of interest and 
understanding even on the part of the 


department heads. In addition, such 


an insignificant amount of time was 


devoted to lighting instruction that it 


seemed clear students would be ill 
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equipped to undertake serious lighting 
studies. Even facilities for worthwhile 


technical research also seem almost 


completely lacking. For these reasons 
it was the committee’s studied opinion 
that such a list would have no practi 
eal value at the present time. 


The 


members in contacting home economics 


experience of the committee 
departments at the college level indi- 
first 


information to 


eates the need is for up-to date 


source guide the in- 
structor in what little home lighting 
The 


committee proposed the preparation of 


training is included in curricula. 


a resource list (materials, teaching 


aids, bibliography) on the subject of 
learned, how- 


home lighting. It was 


ever, that there is no feasible method, 
in established Society policy, for the 


and useful distribution of such 
a list. If be worked 


out to offer such a reference list, the 


wide 


some means can 


committee believes it should be under- 
taken 
Development of a 


List of Study 


Residence Lighting for 
A list of subjects 
for Study Projects has been completed. 
A list of 

number of 


Projects on 


Society Volunteers 


this type was prepared a 
It resulted in 


ago. 


years 


the publication of technical papers 


How 


papers 


covering each of the subjects. 


ver, with one exception, these 
members of the 
This 


may be a fair indication of the condi 


were undertaken by 


Residence Lighting Committee 
tion that relatively few members of 
the Society assume responsibility for 
this most common field of lighting ap 
plication. 

Review for Revision of 
Performance Ree 
Portable 


There was no possibility of undertak 


“Lighting 
ommendations for 


and Installed Luminaires.” 


ing a revision of the body of this pub- 
The 
Appendices A and B already has been 
This 


text was prepared over several years 


lication. subject material in its 


revised as previously reported. 
by a Sub-Committee of outstandingly 


qualified engineers who contributed 
unusual experience and countless hours 
to it. Only one member of that Sub 
Committe is still serving on the Resi 
dence Lighting Committee. Until such 
time as the Society can interest equally 
devoted and qualified members to serve 
on the Residence Lighting Committee, 
no major revision of this work can be 


The 


well aware that clarification and sin 


fairly undertaken. Committee is 
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plification of the present work, its 
suggested methods of discomfort glare 
evaluation and required testing proce- 
dures are clearly needed. 

Revision of “Recommended Practice 
of Home Lighting.” 
way. It 


This work is well 
fact 


Two years 


under has in been the 


major work of the year. 
ago, the then Chairman Mr. Commery 
Miss 


problem 


Janet Reynolds to 


Other 


appointed 
study the projects 
during that time took precedence in 
Committee attention to this project. 
This 
was appointed to work with Miss Rey- 
nolds. It 
the major committee that this work re- 


year, however, a sub-committee 


was the studied decision of 


quired complete rewriting rather than 
mere revision due both to the develop 
ments since its last minor revision in 
1947 and to the changing Society poli 
regard to recommended 
A completely 
in the year and first 


ees in prac- 


tices. new outline was 
approved early 
drafts of much of the proposed mate- 


rial Much 


remains to be done but it is hoped that 


have been discussed. work 
with concentration on this project an- 
other year it may be completed. 

National Tech- 


been the 


Technical Session at 
nical Conference.— As has 
ease for many years now, the commit- 
tee has assumed the responsibility for 
stimulating sufficient papers to assure 
a technical session on residence lighting 
at the Annual Conference. This year, 
four papers were prepared, two by 
Members Miss 

joint paper Miss 
Buchholtz) Miss Janet Reynolds 
others by Mr. E. W. 
mery with T. 
by Miss Kaye A. Leighton. 


Committee Priscilla 


Presbrey (a with 
and 
Com 


and two 


(jointly Knowles) and 


School Lighting 

R. C. Putnam, Chairman 

The main task of the committee for 
the first part of the fiscal year was the 
completion of the material on School 
Light for the Edition of the 
IES Lighting Handbook. 
the committee continued its 


Second 
In addition 
review of 
seeing and lighting problems in educa- 
tional institations in the selected fields 
for study projects, including Bright 
Educational Envi 
ronments, Chalkboards, Student Vision 


ness Conditions in 


and Scholarship and Visual Problems. 
Sports and Recreational Area Lighting 


R. J 


A current 


Swackhamer, Chairman 


Recommended Practice 


for Lighting Sports and Recreational 
Areas has been prepared, approved by 
Council at its October 1950 meeting 
and prepared for publication (Part I 
appeared in ILLUMINATING ENGINEER- 
1nG, Vol. XLVI, No. 11, November 
1951). A representative 
this current recommended practice was 
used in the JES Lighting Handbook. 


There are several sports and recrea- 


portion of 


tions that have not been studied, and, 
therefore, the committee’s activity can 
well be directed to investigating these 
applications. It is conceivable out of 


further committee investigation will 
come a request for study projects. The 
Recommended Practice needs support- 
ing or substantiating data that would 


involve the principles of vision of ob 


jects in motion simulating those found 


in sports from the player and specta- 
tor point of view. Relative horizontal 
and vertical components of illumina- 
tion together with background bright 
ness and optimum perception of ob 


jects is also needed. 


Standards of Quality and Quantity for 


Interior Illumination 

Willard Allphin, Chairman 

The committee is working on a re- 
vision of report #1 Brightness and 
Brightness Ratios with particular ref- 
specifying 


erence to the bases for 


brightness ratios. No report on this 
will be ready this year. The committee 
has also met a request for advice from 
the Research Committee in regard to a 


proposed project. 
Store Lighting 

D. P. Caverly, Chairman 
This 


project was the preparation of copy 


year the committee’s major 
and illustrations for the Store Light- 
Section 10 in the re- 
edition of the JES 


This work was carried over 


ing portion of 
vised Lighting 
Handbook 
over from the previous year, and after 
four drafts and extremely careful edit 
ing by the committee members the 
work was completed early in 1951. 
Many dozens of photographs and 
illustrations were sereened by the com 
April 1951, the final 
selection was approved. All of this 


Hand- 


mittee and in 


material was submitted to the 
book Revision Committee. 

In addition to the above, the com- 
mittee made preliminary reviews and 
Practice 


studies of the Recommended 


for Store Lighting. 
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Street and Highway Lighting 


R. M. Zabel, Chairman 


Sub-Committee on Pavement 


aces, F. D 


eontinued its 


Wyatt, Chairman, has 
L.E.S. Fund 


work on the reflectance 


Research 
sponsored 
characteristics of surtaces 
Prof. J. O. Kraehenbuehl of the Uni 


Illinois, who is carrying on 


pavement 


versity of 


this research project, has completed 


readings on a number of pavement 
samples 

The Research Sub-Committee, K. M 
Reid, Chairman, has analyzed some of 
information 


the pavement reflectance 


obtained by Prof. Kraehenbuehl and 
demonstrated how it can be applied to 
This com 
with Prof 


Institute of 


practical seeing conditions 
mittee’s cooperative study 
R. ¢ 
Technology 
Prof. Putnam 
Analysis of Pavement 
Data” 
Washing 


rtor 


Putnam of Case 
resulted in a paper by 
entitled “Preliminary 
Reflectance 
which was presented at the 
Conference 
The Sub-Committee on Americar 


Practice, C. H 
its work 


Standard Rex, Chair 


man, has completed The re 
vised Standard Practice was presented 
approved by Council at the 


eeting. It 


to and 
June remains to be ap 
the American Standards 
The revision of the Stand 
retained the basic illumi 
existing 


(Iterations have 


quirements o the 
Practice 
nterest of greater accuracy, 

vility and simplification 
ttee on Program and 


Rowten, Chairn 


f the 


lighting as a future approach to street 


lighting practice. 
Technical Committee Forum 


S. G. Hibben, Chairman 
At the invitation of the Forum, a 


meeting of all technical committee 
chairmen was held early in the fiscal 
year for a discussion of basic stand- 
build 


work, to consider lighting study tech- 


ards upon which to committee 
niques, and to discuss committee prob- 
lems. The chairman assisted by C. L. 
Crouch, Technical Director, presented 
a Technical Committee Forum at the 
Washington 


ference summarizing the achievements 


National Technical Con- 


of the technical committees during the 
vear 
Television 
E. W. Commery, Chairman 
Detailed procedure for investigating 
the lighting and viewing habits of the 
American Family has been developed 
f eld 


Committee members will undertake the 


from studies in typical homes. 
supervision of an extended number of 
surveys in a number of cities. Special 
limited 
high light 
completion 


studies of attainable picture 


brightnesses are nearing 


Testing Procedures for Illumination 


Characteristics 


G. A. Horton, Chairman 


The committee reports progress as 
follows on its principal assignments : 
(1) List of Study Projects Suitable 
for College Undergraduate and Gradu 
ate Students. This project was com 
June 1951, the report being 
S. K. 


Sub-Committee, 


pleted in 
submitted to Mr Guth, Chair- 
Research Com 
“TES Standard 
Measuring and Reporting 
Artificial 
Interiors,” ILLUMINATING 


XXXVIIT, p. 75 


Arrangements were 


Review 


ination from Sources 
Building 
NGINEERING, Vol 
1943). 


J. F. Parsons with Prot 


February 


harp of the 


University of 


at a study be made by stu 
s to the reliab'lity of the I.E.S. 
Prof 


ed and states in part 


Sharp’s report has been 
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“The method is therefore sound and the 
results well within the tolerances accepted in 
practice.” 

(3) Revision along the lines of the 
LE.S. Guides to Testing Procedures 
“Testing Specifications for Lighting 
Equipment.” The combined revision of 
Parts I and IV of the Testing Specifi- 
eations is well along, being in the stage 
of the fourth preliminary draft. With 
regard to part IIT, manufacturers of 
this class of lighting equipment have 
been contacted and replies indicate 
that this section should be simplified to 
conform to present practice. 

“Report 
Photoelectrie Port- 
able Photometers,” Trans. I.E.S., Vol. 
XXXII, p. 379 1937). Only 


slight progress has been made in this 


(4) Review for revision 


of Committee on 
(April 


project 
The 

to the agenda by the committee: 

an “L.E.S. Ger 


This is 


following projects were added 


(1) Preparation of 


eral Guide on Photometry.” 
being done to eliminate the necessity 
of ineluding photometric principles in 
each Testing Guide. A 


draft has been prepared and will be 


preliminary 
considered by the committee 2s soon as 
the figures which accompany the text 
are finished. 

(2) Preparation of an “I.E.S. Guide 
for the Photometric Fluo 


Street Luminaires.” 


Testing of 


rescent Lighting 


Special treatment of this type of lun 


naire was indicated because of the ter 
perature problems involved. This is at 
present in the study stage 

(3) Preparation of an “T.E.S. Guide 
for the Photometry of Searchlights.” 
With the 
lights due to the 


committee is investigating the possibil- 


interest in seare! 


effort, the 


renewed 
defense 
Guide eovering 


filament, 


ities Of preparing 


the photometry, to inelude 
discharge, and carbon are sources 

(4) Preparation of an “I.E.S. Guide 
for computing Lumen Distribution and 
Isolux Diagram on a Horizontal Plane 
from the Standard Floodlight Photo- 
Test Report.” A 


draft is in preparatior 


metric preliminary 


Provisional use by the American 
Standards 


ing Guides was authorized by the com- 


Association of the follow- 
mittee : 

(1) LES Electrical 
Measurements of Fluorescent Lamps 
1948. 

(2) 1.E.S. Guide for Life Perform- 


Guide tor 
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ance Testing of Fluorescent Lamps 
1948, 
(3) LES. Photometric 
Testing of Fluorescent Lamps—1948. 
The “I.E.S. Guide for Photometric 
Testing of Floodlights of 10 to 160 
Total Beam Spread,” which 


’ 


mination Tests’ 


Guide for 


Degrees 
was prepared in the previous term was 
published in the March 1951 issue of 
ILLUMINATING ENGINEERING. 


The “I.E.S. Guide for Outdoor Illu- 
was developed in 1948 
and 1949 by the Committee to fill a 
need experienced by engineers doing 
field testing. It was presented to Coun- 
cil in June 1949, approved in March 
1950, and then revised slightly in the 
present term to meet objections raised 
by the Sports and Recreational Area 
Lighting Committee. Street and High- 


way Lighting Committee, and the 
NEMA Floodlighting Technical Com- 
mittee 

A “round robin” test of fluorescent 
lamps to determine the agreement be- 
laboratories as regards their 
initiated in the 
laboratory 
be made 


tween 
was 
previous term. The 
measurements are to 


testing methods 
first 
where 
has partially completed its work. 





An Analysis of Fluorescent Luminaire Brightness 


Additional Discussion and Rebuttal on paper by John J. Neidhart 


(Published November ILLUMINATING ENGINEERING pp. 569-576) 


Losn* The advanced a noble 


that the 


Joun A author has publicly 


brightnesses of a luminaire be plotted on a 


would like to make 


concept 
polar graph. We a simple amendment to 


this: that the brightness unit be made candle per square inch 
We have found that because the num 


That is, 


nstead of footlambert 
easier to handle mentally 
me can usually ratio of 3.7 to 2.6 
ve can the ratio of 1672 to 1175. 

We also believe 


brightness is essential, but the quotient of candlepower to area 


ers are smaller they are 


determine the easier than 


that the knowledge of the average luminaire« 


s not the average brightness unless we are at a sufficient dis 


tance from the luminaire. Inasmuch as this paper deals with 
fluorescent luminaires, that distance is something in excess of 
20 feet. The av 


sured at the same 


rage brightness of a luminaire must be mea 
distance from the luminaire as is the maxi 


mum brightness in order to be significant. This may explain 
the author’s maximum/average brightness ratios which are less 
that 


determine the 


Perhaps a device similar to deseribed by 


Russell could be 


than unity 


Potter and used to average 
rightness 
The author in his presentation of this paper said he hoped 
that by presenting such information as is contained in Table I 
had shaken our faith in maximum brightness as a measure 
Rather he has 
been well known: that the brightness is a function 
shape of the aperture. I hope that 


with different 


of luminaire performance pointed up what 


should have 
of among other things, the 
nobody expected the brightnesses as measured 
apertures would be the same. The author forgot to mention 


the second and equally important criterion of a_ brightness 


that of the solid angle subtended by the aperture at the 
lighteell. The ‘‘I.E.S. Guide to 
eontains no hint as to what this solid angk 


meter, 
enter of the Photometric 
Testing’’ should 


he, henee the brightness meters in use in this country do not 
have the 


different 


with a 1” 
different 


generilly same angle. Thus, even square 


aperture, brightness meters will indicate 


brightnesses. This is a shortcoming, not of maximum bright 


ess, but rather of the non-theoretical specification of parts of 


brightness meter 


NFipHart**: Mr. Losh’s comments are much appre 
ated, and it is well that he has called 


not covered in the original paper. His first 


loan J 


some 


attention to 


points that were 


suggestion the brightness be reported as candles per square 


*Smitheraft Lighting Div., A. L. Smith Iron Co., Chelsea, Mass 
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inch has merit and is a long standing point of disagreement 
by various groups and individuals in our Society. I do not 
propose to carry the argument into these pages but will merely 
out that (1) the footlambert increasingly 


popular and (2) ratios of luminaire to adaptation or room sur 


point is becoming 


face brightnesses are more simply and directly obtained if 


footlamberts are used in every instance. 


Although Mr. Losh is quite correct in pointing out that the 
“pparent candlepower at a normal viewing distance may be 
somewhat higher than the candlepower as measured at a test 
distance equal to 5 times the greatest source dimension, I do 
not believe that this sufficiently 


serious error to necessitate cumbersome and difficult correction 


should be considered as a 
In their 1951 National Conference paper* Horn, Little and 
might expect in 
The 


Salter show that the maximum error that we 


practical applications would be less than 10 per cent 


larger errors that they show for endwise viewing are found at 
where in practical installations the luminaires 
be far enough from the eye to minimize the 


high angles 
would normally 
error. They show no error for crosswise Viewing 

It is true that the dependency of brightness upon aperture 
size should be well-known, but the fact remains that very few 
people seem to realize it. My point is that we have a testing 
guide that encourages the use of different apertures so that 
me can never be certein that maximum brightness data for 
different luminaires were measured on the same basis. 

I am very glad that Mr. Losh has pointed out the importance 
of the solid angle that the photocells ‘‘see’’ through the aper 


The original draft of my paper 


brightness meter 
some reference to this, but I decided to omit it to 


ture of a 
contained 
comply with space limitations stipulated by the Papers Com 
mittee. One way in which this error may be minimized is by 


increasing the distance between the aperture and cell. For 
years the instruments used had only one foot between cell and 
We increased this distance to two feet over two years 


that recently 


aperture 
other laboratories have 


There is, however, no specification 


ago, and I understand 
changed to the longer tube 
requiring the use of such an instrument or any limitation other 


than the conscientiousness of the laboratory upon the aperture 
to luminaire distance. I hope 


mum measurements can be tied down more explicitly if we are 


that all such variables in maxi 


to continue reporting maximum brightness data in any form 


Preprint 719 Relation of Dis e to Candlepower Distributior 
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Questions and Answers on Light Sources 


rhe I.E.S. Con 
chairmanship of E. H 


listing of 


imittee on Light Sources, under the 
Raddin, has prepared this 


answers to frequently-asked questions 


light 


Siumili questions of general interest on 


published from time to time 


ch a thing as Black Light? 


Black Light is a popular name given 


to the long wavelengths of invisible ultraviolet ra 
diations (360-380 millimicrons) which are used to 
excite phosphorescent and fluorescent paints used 
on theatrical costumes, displays, ete. The term was 


en to this ultraviolet range because whenever 


escent materi: vere examined in the dark 


under the radiation observer's hands and face 


appeared black by contrast 


Q. What is an ‘‘exciter’’ lamp? 
A. The term ‘‘exciter’’ lamp is sometimes used 


} These 


to deseribe the ‘‘sound reproducer’’ lamp 
a low voltage precision filament in the 


have 
form of a short coil. A reduced image of this fila 
ment 1s projected by an optical system on to the 
A photocell 
ntensity of this image as 
} 


sound track of a m D ire film 
detects the variations i 


the sound track 


photocell. The 


vetween the image and 


passes 
photocell current is then converted 
to sound by the associated amplifier-speaker equip 


ent 


Q. What is the result of operating fluorescent 


lamps at (a) low ambient temperatures, (b) high 


ambient temperatures? 


. 7. For the most efficient a 


et and 


neration of 953.7 


millimicrons, ultraviol] therefore, the highest 


light output, a fluorescent lamp should operate at 


1 mercury pressure of 8-10 microns. This means 
that the condensed mercury temperature should be 


oughly 45°C (113°F 


ambient ten peratures will result in corresponding 


Very low or very high 
variations in the mercury pressure in the lamp. In 
either case, the light output of the lamp will suffer 
A decided color shift in the 
quite noticeable. At 


will shift 


light emitted will be 
temperatures the color 
toward the red At hi ambient tem 


peratures this color shift is toward the green, duc 


Questions inswers on Light Sources 


to increased brightness of the blue and green mer- 
cury lines at the same time that the light generated 
by the phosphor is decreased 

Another important effect is a noticeable increase 
This is so marked an effect 
ambient 


in starting difficulty. 
that special 
temperatures below 40°F. At 
(above 140°F 
comes quite difficult. 

See also J. C. Forbes and R. J. Diefenthaler ‘‘ Ef- 
fect of External Factors on Light Output of Fluo- 
rescent Sources,’’ ILLUMINATING ENGINEERING, Vol 


XLI, No. 10, p. 872 (December 1946 


Q. Why do projection and photoflood lamps 


have such a short life? 


A. Photoflood and projection lamps have a 


short life household 
This is necessary to achieve the high light 


lamps are made for use at 
high ambient tem- 


peratures restarting of lamps be- 


relatively compared with 
lamps 
output and more advantageous color required for 
good photographic efficiency or screen brightness 
At the high filament temperatures required to pro- 
duce maximum light, filament evaporation is more 


rapid and life consequently shorter. 


Q. How does a photoflash lamp operate ? 
A, Lamps of widest application consist of a 


plastic coated glass bulb containing two lead wires 
and a fine filament. The ends of the filament leads 
are coated with a primer material. Surrounding the 
lead wires is a mass of shredded aluminum foil in 
an atmosphere of oxygen. A battery supplies cur- 
rent which heats the filament white hot causing the 
primer to flash; the burning primer particles are 
scattered throughout the aluminum foil and ignite 
it as the foils burns readily in oxygen. The burning 
light 


to a maximum and then decreases to zero 


foil produces an intense which increases 
rapidly 
in about 1/30 of a second 

For use with cameras having focal-plane shutters 
shredded-foil lamps of special design are used 
These light 


period 


maintain output through a longer 
In another type of photoflash lamp of lower total 
Instead the light 
is produced by very rapid combustion of a larger 


The flash duration 


light output no aluminum is used 


amount of the primer material 
is only about 1/100 of a second. 
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“Eyes for Defense” Is Keynote 
Of Occupational Vision Conference 


An impressive assembly of more than 
Conference on 
November 1-2 


under the auspices 


300 delegates attended the 
Occupational Vision, held 
in Atlantic City, N. J 
of the Extension Division of Rutgers 
University. 

The Conference was sponsored, in co 
operation with numerous companion Na 
tional Societies, by the Illuminating 
Engineering Society with the backing of 
the New Jersey Optometric Association 
The enthusiastic work done by Dr. John 
R. Wittekind of that Association and by 
Professor M. A. Chaffee of the Extension 
Division, with the backing of President 
L. W. 


vided an 


Jones of Rutgers University, pro 
talented 


speakers on industrial lighting 


unusually panel of 


care and 
hygiene of the eyes, visual efficiency and 
the organization of visual programs and 
employee training. I.E.S. President 8. G 
Hibben Moderator of the half-day 


session, 


was 
a Forum on Lighting and Color, 
at which S. K. Guth, H. L 


Faber Birren presented papers 


Logan and 
The two-day program consisted of four 

sessions which were: 

H. West 


Occupa 


Forum on Needs and Values—E 


land, Chairman, Committee on 

tional Vision, American Optometric Asso 

ciation, Presiding 

What a Visual Pregram Means to Employer, 
Management, and the Community I Hol 
land Whitney, M.D., Medical Director, New 
Jersey Bell Telephone Cx 


Maurice A. Chaffee 
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Through Vision Pro 
Vice-President 
Liberty Mu 


Savings in Insurance 
grams— William H. Seymour 
Loss Prevention 
tual Insurance Co 

What a Well-Organized Visual Program Means 

Relations Lowell F. Johnson 

York Industrial Relations 


Department, 
Boston 


in Labor 
President, New 
Association 

Color 8. G 


Lighting and 


President, 


Forum on 
Hibben, 


neering Society, Presiding 


Illuminating Engi 


Lighting and the Jot 
General 


Some New Concepts on 
S. K. Guth, Lighting Research 
Electric Co., Cleveland 
Reducing Accidents 
Logan, Research De 
New York 


Lighting as a Means of 
in Industry—H. L 
partment, Holophane Co 
Functional Color for Better Human Efficiency 

and Safety, Faber Birren, Color Consultani 


New York 
Forum on Eye Hon. Perey A. 
Miller, New 
Department of Labor and Industry, Pre 


Safety 


Jr., Commissioner, Jersey 


siding. 


Commander R 
Optometry Section Medica! 
Medicine and 


upational Vision Hazards 
R. Sullivan 


Corps jurean of 
Navy 


Service 
Surgery, U. 8 
Eye Injuries in Industry and Their Emer 
gency Care—Hedwig 8S. Kul M.D 
tary, Joint Committee on Industrial Ophtha 
mology of A.M.A. and A.A.0.0 
Through Accident Control WwW. N 
Professor of Safety 
Institute of Technology 


Secre 


Savings 
Cox, Jr Engineer ng 


Georgia 


John R 


Committee on 


Forum on 1} 
Wittekind, 


Occupational 


E ficiency 


sual 
O.D., Chairman, 


New 


metric Association, Presiding 


Vision, Jersey Opto 


John BR. Wittekind 


TELECAST 


a 


LIGHTING NEWS OF CURRENT INTEREST 


The Relation of Visual Efficiency to Motion 
and Work Allan H. Mogensen, Director 
Work Simplification Conference, Lake Placid 
N. ¥ 

and Operation of Vision Programs 
O'Shea, Occu 

Medical Service 

Society for 


Installatior 
in Industry Lt. Robert J 
Vision Section 
Corps, t S. Army; Maryland 
the Prevention of Blindness 


pational 


Vision Program 
School of Op 


How to Organize a Workable 
Prof. Henry B 
tometry, University of California 


Peters 


The interest with which many of the 


delegates, representing a large percent 


ge of country-wide industrial and busi 


ness organizations, entered into discus 
sions on almost all phases of the program 
was good evidence of the interest that 
industrial organizations, as well as safe 
ty, health and medical groups, are taking 
usable eye 
efficient 


productive manpower, ma 


co relation between 


and the 


in the 


sight conservation of 


utilization of 
terials and time. An overall appraisal of 


this Conference included the sentiment 


in favor of more exact knowledge regard 
ing characteristics of human vision; more 
knowledge on best lighting 


exchange of 


practices; better comprehension of the 


difference 


light.” 


between “more light” and 


“good At this time the humani 


tarian conserving eyesight 


ispects of 
were joined with the vital economic im 
portance of better vision as one of the 


greatest factors enabling industrial 
America to meet the war-time demands 


upon its health and productivity. 


European Lighting Trends 
Subject of Joint 1.£.S. Meeting 


Impressions of European lighting prac 
joint meeting 
and the 
Forum, 


tices were the subject of a 
York Section, 1.E.S 


Lighting 


of the New 
New York 
November 20 
Myrtle 
Lighting at 


Residence 


Director of 
Elec 


Miss Fahsbender, 
Home 
trie Corp., spoke on residential lighting 


and the 


Westinghouse 


in England, France, Belgium, 


Seandinavian countries, which she in 
spected on her trip through Europe last 
summer 

( M. ( 
Co., described commercial installations he 
The talks both 
illustrated with slides of European light- 
both and 


Actual 


itler, of the General Electric 


witnessed abroad. were 


ing equipment and residential 


commercial interiors. equipment 


was also on display. 


Lighting News of Current Interest DA 





At the front table at the meeting of the Technical Committee Forum, beginning at 
left (9 o'clock) and reading clockwise, are Ward Harrison, Edward Rambusch, 
E. W. Beggs, G. A. Horton, F. D. Wyatt, W. C. Brown, Willard Allphin, D. P. 


Caverly. At the left rear table 


Cc. L. Crouch, Eve Freyer, E. M. Strong, D. C. 


Miller, Howard Haynes, E. W. Commery, 8S. G. Hibben, J. W. Lee, A. A. Brainerd. 
At the right rear table: J. M. Chorlton, J. W. Bigley, C. E. Weitz. C. M. Crysler, 
A. H. Clarke, E. H. Church, R. P. Teele, J. J. Neidhart, E. H. Raddin. 


Technical Committee Forum 
Holds Meeting in Syracuse 


\ summary by Prof. Strong expressed 
the significance of the technical commit 
tee work to the Society 

linner on Monday evening the 

us entertained by Mr. A. A 

howing colored slides of a six 

through Sweden, which he 

immer after attending the 
the International 
imination This was 
explanation of the Com 

Brainerd and of the 1951 


Willard Brown 


f the Sports 
Lighting Com 
Forum gathering 


¢ 


ents for its meet 


New England Town Installs 
Fluorescent Street Lighting 


n Vermont 
New England to put 


ght 


uorescent street ligh 


the nation’s se« 


ot long iminaires 


our slimline lamps with 
1.000 lumens. Mounted 
es approximately 30 feet 
vot wide main street, the 
taggered about 75 feet 
ige calculated illumina 


andle 


Current Inierest 


lowa Fall Conference Features 
School Lighting, Light Control 


The annual Fall Conference of the 
Iowa Section, I.E.S., one of four full 
day Conferences held each year by this 
Section, was held November 16, in Water 
loo, Iowa. The meeting opened with a 
talk by Melvin R. Beckstrom, an archi 
test of Moline, Ill., who spoke on the 
lighting design of the new George Wash 
ington Elementary School in Moline, 
which ineludes the adaptation of some 
old and some new ideas in school light 
ing. 

E. K. Decker, engineer with Superior 
Electric Co., Bristol, Conn., followed with 
a discussion on ‘‘ Lighting Control’’ in 
eluding a demonstration on dramatic and 
useful lighting effects with the newest 
equipment in resistance, auto-transformer 
and electronic dimming for churches, 
theaters and even in homes 

The afternoon program included an 
inspection tour of the new lighting in 
stallations on the sales floor and offices 
of the Iowa Publie Service Co. in Water 
loo, Iowa, with Charles Gehan and Merle 
Jones as tour guides 

A sociability hour and banquet con 
eluded the day, which was the first ‘‘ offi 
cial’’ appearance of the new Chairman, 
Chester P. Stone The Program Com 
mittee was headed by Giles Crider and 
C. R. Wagoner is chairman of the Local 


Arrangemerts Committes 


Chicago Section Reviews 
1950-1951 Progress 


In a report to the members of the 
Chieago Section on activities during the 
1950-51 year, C. B. Pederson, retiring 
Chairman, reviewed the accomplishments 
of the Section toward realizing the ob 
jectives outlined a year ago 

Re-activation of the Residence Light 
ing Forum was one of the major objec 
tives and the Forum, now with 40 mem 
bers, is working to assure orderly growth 
ind development 

Increase in membership was rewarded 
yy third prize in the national Society 
contest, with the prize money being 
turned over to the Scholarship Fund 

The Section’s Papers Committee estab 
lished new records by having four of the 
six papers submitted approved for pub 
lieation in ILLUMINATING ENGINEERING. 

The Study Club of Central Illinois has 
achieved a firm footing and now has 
more than 40 members 

These achievements plus increased 
membership attendance at meetings and 
the well-balanced social and entertain 
ment program were considered by the 


members of the Section as real progress 
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Basic Course in Lighting 
Presented in New England 


A six-session course in the basic prin 
ciples of lighting, light sources, prac 
tices and equipment was presented dur 
ing October and November by the 
Lighting Bureau of the Electric 
tute of Boston 
Section of LE.S. The lectures were sup 


Insti 


and the New England 


plemented by demonstrations, training 


films and slides. Subjects of the six 


classes were: 


Physics and Measurements of Light 

Light Control and Equipment 

Light Sources 

Color and Paint 

Quality and Quantity of Light 

Lighting Calculations 

Interior and Exterior Lighting Applications 


The 
Education Committee of the 


conducted by the 
L.E.S. See 


program was 


thon. 


Residence Lighting Forum 
Active in Atlanta 

The first fall meeting of the Atlanta 
Residence Monday, 


October 29, discus 


Lighting Forum, 


featured illustrated 
sions of outstanding papers on residen 
tial lighting which were presented at the 
National Technical Conference in Wash 


ington, last August. These presentations 


were made by Ruth Morris and Elizabeth 


Parker, Georgia Power Co., and J. Dixon 


Mitchell, Westinghouse Electric Corp 
Newly elected officers and chairmen of 
the Forum are: 


Chairman Fern Smeeton nanufacturers 
agent 
Morris, Georgia Power Co 


Reed, H. C. Biglin Co 


Secretary Ruth 
Treasurer Herbert I 
Ime 

Jimmersor 


Electrical 


Mary 
Frances J 
M. West 
Judd Lough, Holophane 
past chairman, Emily Ale 
and the following com 


George 
Black 
vocational teacher 
sponsor 
xander 
jeorgia Power C« 
mittee chairmen 
ram Chairm Amelia Harper 
Frances J. Black 
Alexander 


ity Chairmar 


sirman—FEmily 


an— Mary 


George Jimmert 


Nina Faye Bonner 
Mary Lou Edward 


1.E.S. Group Tours 
New California Laboratories 


100 members of the 
LES. we 


More than 


ern California Section, 
ducted on a tour of the new Stan 
and Illumination Laboratories 
University of California and 
demonstrations of the array of 
measurement apparatus in the tw 

oratories, which are part of the Unive 
2,000,000 electrical engineer 


Hall 
Illumination Laboratory, 


sity’s new $ 
ing building, Cory Professor Finch, 
head of the new 
was host for this tour 
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LIGHTING CALENDAR 


Society Events 


December 13, 1951—Meeting of 
tional Council, New York, N. Y 


LE.8. Na- 


January 10, 1952—Meeting of 1.E.8. Council 
Executive Committee 


Pebruary 14, 1952—Meeting of I.E.S. Na- 
tional Council, New York, N. Y¥ 
March 13, 1952—Meeting of I1.E.8S. Council 


Executive Committee 


-South Pacific Coast Re 
Hotel Sir Francis Drake, 


March 13-14, 1952 
gional Conference 
San Francisco, Calif 


March 20-21, 1952 — Pacific Northwest Re 
gional Conference, Hotel Victoria, Vancouver, 
B.C 

March 31, 1952-——Meeting of I.E.S. National 
Council, Chicago, Ill. (Tentative) 

April 6-8, 1952— Southwestern Regional Con 
ference, Hotel Tulsa, Tulsa, Okla 


Southern Regional Con 
Nashville, Tenn 


April 20-22 1952 


ference, Hermitage Hotel 


Canadian Regional 
Brock, Niagara 


April 30- May 2, 1952 
Conference, Hotel General 
Falls 


Great Lakes Regional Con 
Cleveland, Ohio 


May 5-6, 1952 


ference, Statler Hotel 


May 8, 1952—Meeting of I.E.S. Council Ex 


ecutive Committee 


May 22-23, 1952—Fast Centra! Regional Con 
ference, Webster Hall Hotel, Pittsburgh, Pa 
June 18, 1952—Meeting of I.E.S. Council, 
New York, N. ¥ 


Northeastern Regional 
Swampscott, Mass 


Jane 19-20, 1952 


Conference, Hotel Preston 


July 10, 1952 Meeting of I.E.S. Council 


Executive Committee 


September 8-13, 1952 — Illuminating Engi 
neering Society, National Technical Conference, 


Edgewater Beach Hotel, Chicago, Ill 


Industry Events 


Pan Ameri 
Prado 


January 6-12, 1952-— The 4th 
ean Congress of Ophthalmology, Del 
Hotel, Mexico City 


January 12, 1952 
Contractors Ass'n In 
tel Astor, New York City 


Independent Electrical 
Annual Banquet, Ho 


January 14-17, 1952 


Show, Convention Hall 


Plant Maintenance 
Philadelphia, Pa 


January 17-24, 1952 
& Home Appliances Exhibits 
ago, Ill 


National 
Navy 


Housewares 
Pier, Chi 


National Electric Sign 
Hotel Sherman, 


January 21-23, 1952 
Ass'n, Convention & Exhibit 
Chicago, Ill 


January 21-25, 1952——Winter General Meet 
ing, American Institute of Electrical Engi 
neers, Hotel Statler, New York, N. Y 


January 28-30, 1952—The Amer 
of Heating & Ventilating Engineers, 58th 
Meeting, St. Louis, Mo 


can Society 


Annual 


Instrument Society of 
America, New York Section, 1952 Regional 
Conference on Power Plant Instrumentation 
Hotel Statler, New York, N. Y¥ 


Pebruary 7-8, 1952 


TELECAST 


Lighting News of Current Interest 


March 3-6, 1952-—Institute of Radio Engi- 
neers, Convention, Waldorf-Astoria Hotel & 
Grand Central Palace, New York City. 


March 5-8, 1952 — Essex Electrical League, 
Seventh Annual Electrical Industrial Exposi- 
tion, Terrace Ballroom, Newark, N. J. 


March 10-13, 1952 — National Electrical 
Manufacturers Ass'n, Edgewater Beach Hotel, 
Chicago, Ill 


March 22-April 6, 1952—Chicago Interna- 
tional Trade Fair, Navy Pier, Chicago, Il) 


March 24-26, 
chanical Engineers, 
Wash 


1952-—-American Society Me 
Spring Meeting, Seattle, 


April 1-3, 1952 — Edison Electric Institute, 


Sales Conference, Chicago, Il 


April 1-4, 1952—Greater New York Safety 
Council, 22nd Annual Safety Convention & 
Exposition, Hotel Statler, New York City 


April 28-30, 1952—The Electrochemical So 
iety, Inc., Nat'l Convention, Benjamin Frank 
lin Hotel, Philadelphia, Pa 


April 26 -May 3, 1952 — Chamber of Com 
merce, Annual Meeting, Washington, D. OC 


Institute of 
Hotel Van 


May 5-7, 1952 Engineering 


Canada, 1952 Annual 
Vancouver, B. C 


Meeting 


ouver 


May 6-9, 1952 — Fourth International Light- 
ing Exposition & Conference, Cleveland Mu 
nicipal Auditorium, Cleveland, Ohio 


June 8-21, 1952—International Organization 
for Standardization (ISO) General Assembly, 
Council and a Number of Technical Commit- 
tees, Columbia University, New York, N. Y. 


Annual Con 
Electrical 


Week of June 9, 1952-—44th 
vention, National Association of 
Distributors, Atlantic City, N. J 
June 23-27, 1952 General Meet 
ing, American Institute of Electrical Engineers, 
Hotel Nicollet, Minneapolis, Minn 


Summer 


American Society 
Meet 
New 


Week of June 23, 1952 
for Testing Materials, 50th Anniversary 
ing, Hotels Statler and New Yorker, 
York, N.Y 


Canadian Electrical 
Banff Springs 


June 30-July 2. 1952 
Associatior Annual Conventior 
Hotel, Banff, Alta 


August 19-22, 1952 Pacific General Meet 
ing, American of Electrical Engi 
Phoenix 


Institute 


neers Ariz 


September 8-10, 1952— American Standards 
Third National Standardization 
Museum of Science and Industry, 


Association's 
Conference 
Chicago, I 


October 1-3, 1952——Canadian Electrical Man 
Association, ®th Annual Meeting, 
Niagara Falls, Ontario. 


ufacturers 
General Brock Hotel 


October 13-17, 1952-—Fall General Meeting, 
Americar Institute of Electrical Engineers, 
New Orleans, La 

October 20-24, 1952—40th National 
Congress & Exposition of the 
Chicago, Ill 


Safety 
National Safety 


Council 


Electrical 
Hall He 


Movember 10-13, 1952 
Manufacturers Association 
tel, Atlantic City, N. J 


National 
Haddon 


vA 








Lighting Education Course 
Presented by New York Section 





1.E.S. National Technical Conferences 


Dates and locations of the next two National Technical Conferences of the 
Illuminating Engineering Society are: 


September 8-13, 1952 — Edgewater Beach Hotel, Chicago, Illinois 


Week of September 14, 1953 — Hotel Commodore, New York, N. Y. 





weil 





Institute, 37 South Wabash 


9:00 o’elock in the 


” 


cago, from 
through dinner and the evening 

starting January 30 and 
will be repeated, with the 
und speakers, on January 
Registration for the 
ll be 


registration 1s 


mary 1 
days wi 


Wednesday 


according to 

school idministrators, 
ers Thursday 

nistrators, eve ind = health 


Friday electrical contrac 


tors and representatives 


g industry. This division 


the speakers to plan 


School Lighting Clinic 
Scheduled Three Days in Chicago 


specifically in ae 
needs and problems of 
ndancee¢ 
inie are the Chi 
S. and the Chicago 
Heading the p! 
H. Church, 
Des P 
hairman on January 
Public 


ern Illinois and President of the 


inning 
Benjamin 
Mfg 1ines, Illinois, 

erve a ( 
K. Hardaecre, of Service 


ghting Institute 


, will be chair 


lay, February 1 


FIRST PRIZE winner in the Member Grade part of the membership campaign is 

the Rocky Mountain Section. Here the check for the prize is presented to Mem- 

bership Committee Chairman, J. L. Vanneman by retiring Section Chairman 

Harold Rankin, while incoming Chairman G. B. Buck, II and National President 
8S. G. Hibben look on 


a News of Current Interest 


Standardization Conference 
Held by ASA 


The 


Conference, sm 


National 


msored by the 


second Standardization 
American 
New 


Highlights of 


Standards Association, was held in 


22-24. 
address by Dr. 


York City October 
the program 
D. A. Huley, 


of Commerce of the 


were an 
President of the 
United 


‘Strengthening 


Chamber 
States, 
America 


who spoke on 


Through Standards’’; a panel discussion 
on defense production, sponsored by the 


A ssc 


men; 


American Ordnance iation with a 


panel of nine military a forum on 
materials conservation; and the presenta 
Medal to 
The 


was 


Howard Coonley 
Herbert 
Medal’’ 


Agnew, consultant with 


tion of the 


former president Hoover 


first ‘Standards award 


made to Paul G 
¢ 


the association. 


Electric Color Control Ceiling 
In New York Lobby 


Color lighting as a major feature of 


the architectural design of a building, 


has added another ‘‘ what to see’’ in the 
unusual lighting effects in New 
Webb & 


Madison 


way of 
York 


Knapp Ine 


City. Renovation of the 


building at 383 
Avenue included the installation of a two 
and three-quarter story glass front lobby 
which reveals the unique electronic color 
Rollo Gil 


installation was un 


ceiling designed by 
lespie Williams. The 
veiled at special ce 


of November 13 


control 


remonies on the 
evening 


ceiling, visible not only in the 


it from the street as well, is com- 


a Hexerate (six-inch hexag 


marshalled in honey comb 


flat over the elevator load 


lving 


corridors, and curving upward for 
over the 


street 


three-quarter stories 
meet the 
hexerate ceiling 

behind it, 


network of 


two and 


lobby proper to great 


This 


system 


window and the 


lighting is hung from 


in intricate horizontal and 


vertieal channels, the latter following the 


eurve of the hexcrate all the way down. 


Changing colored light electronically 


controlled by the sunlight to provide cool 


and warm 


diffused 


ling on the sim 


colored summer 
toned 


through the hexerate c« 


patterns in 


patterns in winter, 1s 


Continued on page 11A) 


ILLUMINATING ENGINEERING 





4 examples: G-E Light Conditioning program 
now underway in a BIG way! 


FEATURED AT HOME BUILDERS’ SHOW. Most of the 40,000 

people at this year’s Atlanta exhibition saw the Georgia 

Power Company’s Light Conditioning demonstration 
. one of the show’s outstanding attractions. 


ATTRACTED MORE THAN 12,000 VISITORS. People in the 
Metropolitan New York area flocked to see this Light 
Conditioned house in Closter, N. J. Recipes used in- 
cluded valance lighting in living room and dining room. 


> 100 electric service companies have 
already begun to tie in with General Electric's 
Home Light-Conditioning Program. More and more 
lighting equipment suppliers are promoting Light- 
Conditioning. 

Nearly 2 million Light-Conditioning recipe booklets 
have been distributed. And millions of people have 


SEEN BY THOUSANDS OF CLEVELANDERS. This home, one of 
8 sponsored by the Cleveland Electric Illuminating 
Company, stayed open day and night; attracted thou- 
sands of home buyers interested in Light Conditioning. 


Dasrerenz 
Frc 
a 
RIGHT LIGHT 
«he 


RIGHT PLACE 


—— 


PRODUCED REQUESTS FOR 5000 RECIPE BOOKLETS. After seeing 
Boston Edison's model Light Conditioned living room, 
guests of the New England Home Show requested over 
5000 Light Conditioning booklets. 


been seeing and reading General Electric's national 
advertising on Light-Conditioning. 

Shown above are four typical examples of how the 
Light-Conditioning Program is being carried on. To 
learn how you can tie in, call your G-E Lamp District 
Office, or write Lamp Division, General Electric, 
Dept. 166-IE-12, Nela Park, Cleveland 12, Ohio. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 
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BESET Sy 


LIGHTING 


Wi) 


We 2 CUSTOM- WADE FLUORESCENT PANELS 


Custom Panels produced to your most exacting specifications with nominal 
tooling costs. Design, engineering and laboratory facilities at your disposal. 


SAVE SAFELY WITH SANDEE PANELS 


UNIFORM FULL THICKNESS .. elimination of dangerous overhead weight . . 
breakage reduction of 80% to 90% . . lower shipping costs (about “% the 
weight of glass) . . quality that gives long term satisfaction. 


FLUORESCENT 


FOR 


” 
=) 
ve 
z 
xt 
a 


\ os \\\ \ 
\ \ ds Ss \N 
| Yi) \\ >, 
LUCE ~ STANDARD FLUORESCENT PANELS 


Widths 2" to 6" .. flat or convex uniform radius .. transparent clear or 
translucent white .. light stabilized ..NO DIE COST!! Write or call for 
estimates and samples, today. 


BOTTOM 





WORLD'S LARGEST CUSTOM EXTRUDERS OF PLASTICS FOR ALL INDUSTRIES 
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ple architectural design below. The sys 


tem can produce fixed patterns of light 
constantly changing and fusing patterns, 
around which changing 


static patterns 


patterns can flow, or special effects for 
certain occasions. The selective controlled 
lighting system produces over 500 differ 
desired levels and 


ent shades of color at 


for various time cycles that can be auto 


matically pre-set 


Drexel Institute Celebrates 
Its 60th Anniversary 


At the 
Drexel Institute, 
October 31, LE.S 
National President 8S. G 
P. B. Thorne, 


Section On 


60th anniversary t of 


held in 


was 


banque 
Philadelphia, 
represented by 
Hibben and 
Phila 


Chairman of the 


lelphia this occasion the 


top officers of many national technical 
and engineering societies, together with 
joined with the 


the 


local organizations, 


faculty and alumni of Institute to 


get better icquainted, to listen to sev 


eral addresses stressing the civie duties 


responsibilities of the « 


fact 


moral 
The 
engineering 


neer was em hasized 


science has traveled 


ahead of many advances in the fi 


human relations and government, 


it now must take part in directing 


products to better ge, with hig 


responsibilit 


standings of ethics 


Visual Landing Aids 
Studied for Standardization 


Detailed recommendations for 


wide standardization of visual 


aids at a crucial point in aircraft 


short, but vital period 


ch to the runway and 


‘touch down ire now 


by the International Air Trans 
IATA with a view 


them to 


port Association 


toward presenting governments 


early next year 


The recommendations provide 


spec ifiea 


tions for approach lighting and lighting 


and marking of runways and threshold 


Thev agreed upon 
ting of the IATA Flight 


New York from Octo 


areas at airports were 


by a ten-day mes 
Technical Group at 
ber 16 through 26 


Top-flight pilots and engineers of the 


international airlines participated in the 


group’s study and evaluation of systems 


now in operation, as well as of experi 


mental and theoretical data. Experts of 


Civil Aviation 


ICAO), of 
and of 


the International Organi 


zation individual govern 


des gners and 


lighting 
took 


ments 
manufacturers part as observers 


Passing on studies made by previous 
sessions, the [ATA Group concluded that 
both the und ALPA Air 


Pilots approach 


Calvert Line 


Association systems of 
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ighting arrangement generally meet the 


operational requirements for this form of 


visual aid Both, it noted, have been 


tested operationally and found satisfac 
tory. 


E. W 


Manager, 


Pike, Assistant to 


British 


Operations 
Airways, and 


defined 


Overseas 
IATA 


ommendations as a fur 


chairman of the Group, 


the aim of the re« 
ther step toward complete ‘‘on schedule ded 
iirline operations in all types of weather 
He said the had 

visual aids to the pilot, rather than elec 


that the latter 


concentrated on 


session 


tronic devices, but would 


be taken up at future meetings 


After approval by the Technical Com 


mittee of the world airline organization, 


the Group’s recommendations will be 


transmitted to ICAO as suggested stand 
irds to be applied by individual govern 
ments 

As a IATA 


standardization of 


recommendation, the 


that 


hasi« 


Group asserted 


visual aids is necessary if airlines are 


lower their operating minima—that is, 


they are to operate with complete ré 


ibility under a wider range of adverse 


weather. They encouraged the search for 


further improvements to visual aids, but 


recommended ivy resulting altera 


tions should not « confusion with 


standard systems or b proposed for 


worldwide adoption until they have been 


widely tested under operational condi 


tions 


ommendations cover 


The detailed re« 


both lights i ings Mr Pike 


1 out that wh " reasons for 


the IATA 


especially 


its were well known Group 


that marking is necessary 


serve several major functions to in 


use the distance , the 


he picked up; to help pilot 


runway 


judge 


height and distance along the runway; to 


the pilot accurate horizontal plane 


when he is close to the ground 


give 
guidance 
or taxiing; and to give him ‘‘roll’’ guid 
ance when the actual horizon is obscured. 

Organizations having observers at the 
IATA Flight 
at New York 


Aeronautical 


Technical meeting 
ICAO; the 


Establishment, 


Group 
included Royal 
Farnbor 

French 


Australian 


Navigation Service, 
Publie Works; 
Civil Aviation; Irish 


U. 8S. Bu 


ough; Air 

Ministry of 
Department of 
Department ; 


Civil Aviation 


reau of Standards; the lighting and 
flight 
Civil 
Netherlands Air 


Air Transport 


divisions of the U. 8. 
Administration; Royal 
Foree; U. 8S. Military 
Air Transport 
Phillips 
Electrie 


inspection 


Aeronautics 


Service; 


Association of America; Lamp 


Works, Netherlands; 


Company, England; 


General 
Sperry Gyroscope 


Corporation Westinghouse; and the 


Flight Safety Foundation 


Solutions to Engineering Shortage 
Problems Offered 


The 


engineers 


dwindling supply of American 


was termed “alarming” by a 


prominent body of engineers, educators 
during a Convocation 
Foster Memo 
Campus of the Uni 


Engineering 


and industrialists 


held recently in Stephen 


Hall) on the 


rial 


versity of Pittsburgh meeting was 


irranged by the Manpower 
Commission of the Engineers Joint Coun 


cil and by the Engineers Society of 
Western 


ident and 


Pennsylvania, through its pres 


wting chairman, G. A. Shoe 
president of the 
rhe 


ittended by some 600 representatives 


maker, vice Pittsburgh 


Consolidation Coal Co. convocation 


was 


Continued on page 15A 
P 


OPENING MEETING of the 1951-52 year for the Quebec Chapter, I.E.8., was 


held in the Terrace Room of the Chateau Frontenac. 


Speaker of the evening 


was John Harrison of the Toronto Section who gave a talk, with demonstration 
on “Accurate Light Control with Prismatic Glass.” 
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JEFFERSON 


For Proper Starting 
and Operation of 
Mercury Vapor Lamps 


Mercury Vapor Lamps have now proven 
their unusual Aigh lighting efficiency and 
low operating cost. Being of the gaseous- 
discharge type they require means of pro- 
viding the correct starting and safe operat- 
ing current ... The Transformers as made 
by Jefferson Electric perform these func- 
tions,—providing the correct voltage and 
current needed for sure starting—and oper- 
ation. Without this control, lamp brilliancy 
and life are adversely affected. 
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JEFFERSON TRANSFORMERS 
PROVIDE THESE FEATURES 


@ Designed to insure proper control of the current char- pole or wall. 
acteristics to predetermined specifications, so impor- 
tant to satisfactory mercury lamp operation. 


Flexibility—The same transformers may be used for 
mounting on a wall or pole—and by means of the 
Jefferson-developed Adaptor fit any pole top from 
234 to 4-in. diameter. Reduces stock to be carried. a a 
fitted to Adaptor for 
pole-top installe- 
doptor 


Moisture and weatherproof deep-drawn one-piece ee and 


galvanized steel case with weatherproof paint finish. 2¥4-in. to 4-in. die- 
meter. 
Liberally designed for long life. 


Types for multiple (normal and high power factor) 
or series circuits. 


Pole-Bose Type 
Transformer. 


All multiple circuit transformers have three primary 
voltage taps to closely match the line voltage for best 


possible lamp operation. + 


Traditional Jefferson Quality Throughout. 


RANSFORMER 


FOR MERCURY VAPOR LAMPS 


Made Expressly for 
Mercury Lamp Operation by 
Transformer Specialists 


For over 35 years Jefferson Electric Transformers 
have demonstrated the excellence of their design, pre- 
cision manufacture and long-life dependability. Spec- 

pr a ialized engineering ability and experience have built 
This nameplate wits : a reputation widely acknowledged in the field of so- 
identifies all a6 vias called “small” transformers. 

3 You can be sure that the operation of your mercury 
lamps will give you better satisfaction when you 
install transformers built by Jefferson specialists. 

and connection N - New Bulletin 521-5 contains 
information. } eet” complete data. We'll be glad 


to forward a copy on request. 


JEFFERSON ELECTRIC COMPANY ® Bellwood, Illinois 


In Canede: Conedian Jefferson Electric Co., Lid., 384 Pope Ave., Toronto, Ont. 
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ACUSTI-LUMINUS CEILINGS 


NO NOISE — 


NO GLARE — EVEN LIGHT EVERYWHERE 


: f 
i og 











Excellent results in both acoustical correction and higher 
glareless lighting levels were maintained in this office, one of 
nstallations of ACUSTI-LUMINUS CEILINGS. 

Quality illumination priced unbelievably low. Non-burning 
corrugated plastic is suspended at the desired ceiling level on 
behind which continuous rows of fluorescent or 


many 


acoustic beffles 
slimline furnish the light source 
100 offices, school rooms, drafting 


Installations in over 
gratifying. Plastic is 


rooms stores etc have proven most 
easily washed and rewaxed in @ specially designed machine, to 
keep maintenance costs surprisingly low. Unsightly sprinkler 
pipes, ducts, etc. are hidden without impairing the function of 


gre sey oe dd oy paige LUMINOUS CEILINGS INC. 


SEND FOR ADDITIONAL INFORMATION. 
2500 WEST NORTH AVENUE 
CHICAGO 47, ILLINOIS 
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of American industry, the engineering 


profession, college educators, and Pitts 
burgh secondary schools. 
efforts of 


were highlighted by Dean 


Educational the 
Hollister when 
that the 1951 


for engineers comes to 95,000 to satisfy 


the But 


discussions 


he showed on a chart need 


industry and military. only 


38,000 were graduated from colleges this 


year. He stated, and suggested two four 


point programs to be immediately put 


into use 


by industry and the military in 


order to help meet the demand 


Dr. Trytten who beamed his opinions 


at the military in misplacing engineering 
they the 
that 


personnel once are in various 


services, stated needs to he 


the 
people at 


thers 


clear understanding of need for 


properly trained each impor 


tant station, regardless of 


the 


where it is, 
whether it be at 
the 


front or rear and 
that 
added, 


made so 


regardless of type of training 


may be necessary. “Similarly,” he 
“there needs to be a 


that those 


provision 
who 


the 


serve in one position re 


quired by interest be 
with 
who serve in other capacities equally im 
portant to the 

The 
called 


“broadcast” 


national not 


stigmatized in comparison others 
national interest.” 
engineering itself 


Brown to 


profession 
Carey H 


the facts as to the shortage 


was 
upon by 
of and 


engineers to disseminate this in 


local 


broad 


formation to 
ties He for 
the general engineering profession to fol 
the 


America 


their own communi 


outlined a program 
low in 
“8 


of new 
the 


lesign 


enrollment personnel 


is to be arsenal of 


democracy, we must out~ and 


out 


produce our enemies.” He enlarged upon 


the engineer’s role in coping with this 


shortage and asserted that, to properly 


play his part, each individual engineer 


task 
shall 


so devote himself to his 


the 


must 


that 


own 


total engineering output 


not suffer by his deficiency 
Also outlined 


was a for the 


utilization and strengthening of the engi 


program 


neering for 


the 


profession tne guidance of 


military. The military establishment 
was cautioned not to call those in critical 
engineering positions without due regard 
for the importance of their present serv 
should 


applicable to the involving full-capacity 


ice. They be assigned to duties 
use of their engineering training and ex 
Enlisted 


training 


perience and Officer reservists 


whose qualifies them as engi 
used in 
fill. 


Simultaneously, 


neers should be assignments only 


engineers can 


industry was urged to 


se engineers in jobs in which engineers 


only are required, and not to hold young 


“intern” longer 


Finally, 


engineers should be moved to positions of 


engineers in positions 


than necessary them 


to qualify 
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maximum responsibility 


from positions not 
training. 
The 


said 


Engineering 
sion the 
engineers must be 


vitally necessary 


be accomplished with 


bers available 


from other 
also 
the 


to combat the 


who were present, 
learn of 


EMC 


the ecritieal sh 


programs 


rtage of 


and 


requiring 


Manpower 
pattern of utilization of 
greatly 

engineering 
the limited 
Delegations of 

ereas throughout the 
were 

deve loped by 
problems created by 


engineers, 





released 


engineering 





ABOUT PEOPLE 








Commis 


LES. 
Unistrut 


Two active 


cently joined 
modified, if 
work is to fox 


District 


trict manager 


num Southeastern 


engineers 


eountry 


Mr 


southeastern 


Atlanta, Georgia 


t 
there to merly sales 
the 


Electrix 


] 
Division 


Ine 


member, 


Lighting 
Products, 
L.E.S8. 


firm to 


also an 


same serve in 








OBITUARIES 


sales capacity in the 


Chicago. 





To provide 





Stanley P. Ecclestone, 


the 


troit, died November 


L.E.S8., 


the Electrical 


member of Engineering Society of De 


Electrical 


sentatives 


troit, 
Association, 
trical Engineering 


president of S. P 


Charles A. Lehman, active 
L.E.S., 


the New 
ber of 


York 
board of 
November 5 


heart 


Section, 
its 
expectedly 


in the 


iger of the Staten Island Edison Corp., 


Mr 
in lighting 
tion 


has been 
work 
to his interest 
on the Nationa 


Electric 


Lehman 


since 


son Institute 


president of 
Public Lighting Commission of De 
11. 
to membership in the Michigan Section, 
Mr. Ecclestone was president of 


Association 


Manufacturers 
Industrial 
Society 


Eeclestone 


managers, 
of haemorrhage 


Commercial! 


actively 
1935 In 
in the L.E.S., he 


Committee 


members and employers 


has been appointed as 


In addition 
the Ontario Association of 


Engineers. 


of Detroit, a 


4 new branch 


opened by General 


Repre 
Elee 


was 


with 
The 


Street, 


Division, 
warehouse, 


Charlotte, 


H charge 
e 


& Sons. 


Cedar 


Park, manager. 
Frank J. Matusek 
ferred the Atlantik 


member of 

and mem has 
died un from 
Park 
Mr 


miniature 


Nela 


work, 


headquarters, 
Matusek 


Sales Man 
will 
engaged and lamp 
addi 


was 


Edi 


field 


resale 


of the president of the 


sales 


members 


the company’s 


offi 


manager 
of 
W. J. Raleigh, 


has joined 


home <« 


warehouse h 
Electric’ 
Richard Creighton in 
located 

N. 
serve the Carolinas Sales District, G. E. 


beer 


Sales 


specialist 


his 


have re 


Products Co. 
Brad Fogarty has been appointed dis 


new 


ces and 


warehouse at 1321 Spring Street, N. W., 


Fogarty was for 


for 


Sylvania 


the 


n executive 


fice in 


additional service for the 
organizations 
throughout Ontario, Thomas C. Keefer 
field secretary 
to the executive administration staff of 


Professional 


as been 


s Lamp 


at 635 


c., will 


1 trans 


District 


of General Electrie’s Lamp Division to 
In 


serve 


new 


as photo 


in the 


Harold A. Cooch was recently elected 


Canadian E 


lectrical 


(Continued on page 174A 





Region 


South Pacifie Coast 


Pacific Northwest 


Seuthwesterr 


Southern 


Canadian 


Great Lakes 


East Central 


Northeaster! 





1.E.S. Regional Conferences, 1951-1952 


Date 


Place 


Sir Francis Drake Hotel 


San Francisco, Calif 
Victoria, B.C 


Hotel Tulsa 
Tulsa, Okla. 


April 6-8 


Hermitage Hotel 
Nashville, Tenn 


General Brock Hotel 
Niagara Falls, Ont 


April 30 
Statler Hotel May 5-6 


Cleveland, Ohio 
Webster Hall Hotel 
Pittsburgh, Pa. 


Hotel Preston June 19 


Swampscott, Mass 


March 13 


14 


March 20-21 


April 20-2 


May 2 
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it takes 

QUALITY, 
CRAFTSMANSHIP 

and 

VIGILANCE 

to finish 

better 

filvorescent fixtures... 


fs we use our OWN ForMULA 44x HIGH-REFLECTANCE BAKED ENAMEL! 


how to apply it! 


Behind the smooth, tough and long- 
lasting finish on ALL-BRITE lumin- 
aires is @ combination of quality 
materic!s and advanced methods 
for mete! preperation and spray- 
enamel application. Fully 400 feet 
of continuous conveyor carries parts 
post critical inspectors thru every 
stage of the process. Scientifically 
engineered packaging for every 
All-Brite mode! protects the fixture 
ene its finish until it reaches you. 


FLUORESCENT FIXTURES 
OF CALIFORNIA 


FLUORESCENT WESTERN CONTEMPORARY 


extreme left: Every 
All- Brite spray painter 
is on artist-croftsmon 
who excels in applying 
fine enamels. 





center: Three sproy 
painters ore assigned to 
this All-Brite spray 
booth. Result. perfect 
paint coverage. 





below: Fixtures ore 
severely inspected 
during every stage of 
finishing before and 
ofter boking. 


LIGur OF THE WEST 


THREE ALL-BRITE PLANTS: 





san francisco: 3320 - 18rn ST. 
los angeles: 613 IMPERIAL ST. 


portiend: 1318 S. W. FIRST AVE. 
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Manufacturers Association at its a 


Cooch is chairman 
Canadian Westing 


Hamilton, O 


nual meeting. Mr. 
of the board of the 
house Company, Ltd., 
tario 


William C. Kappler has been 
pointed superintendent of mini 
manufacturing for Westinghor 
Corp Mr 
general foreman of the 
1949 

The appointment of Frederic J. Rob 


Director of the 


lamp 
Electric Kappler has 


department sit 


Internationa 


Eleet 


inson as 
Sales Division of Syvivania 
Products, Ince was recently ant 


Mr. Robinson has 


manager for the Latin Amer 


been the company 
sales 
countries since 


General Ele« ‘s Lamp Div 
building al and service 


quarters at 2800 N. W. Nela St., 
and, Ore rhe headquarters wil 
the offices of the North Pacifik 


C. A. Rost, manager, 


District, he 


District, 
Portland Services 


A. C. Ham. 


engineers 1 





BOOKS AND PAMPHLETS 








whose eviews are marker 


Books 
available fo nspection at Headqua 


Technical Department 


Office, 


“Light, Photometry and Illuminating 
Engineering by William E 
Third Edition 


Graw-H Book ¢ 


published 


Approxim »-thi 


in this modernize 
ire new 
the 1938 edition 
ngs include: light and vision; 
units and nomer 


tometric ards, 


sources of light; 


gas, \ 
prineiy 


elature; 


ind fluorescent lamps; 


photometry and photometers; 


metric measurements and itilumin 


surveys; light-flux ealeula 


spherical photometry; principles 


terior lighting illumination « 


tions and design; light control an: 


plication; interior lighting pract 
lighting for sports and recreation; 


ciples of street and 


highway 
ind lighting streets, highways, 


f robl 


ways. Six pages of } ems 


the volume 
Eme 
at the I 


rhe aut} Professor 
Electrica! neering 
first lighting 


while he 


sity of i His 
was W 1908 


illuminating engimeeri 
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ectrical students at Ar 


engineering 


Institute now Illinois Institute 


rechnology This was followed by 


mynd text in 1912 and the first edi 


under the current title in 1925. 


“Electric Illumination by John O 


Kraehenbuehl, Second Edition, pub 


Wiley & 


John Sons, Now 


‘% x 10 inch pages, 


ce $8.00 
| edition of this well-know1 
ime incorporates the changes and 
developments which have oceurred 


field 


of the first editior 


e lighting since the publica 


nine years ago 


edition was widely used by 


n the field las a text 
ok in both ele rical engineering and 


irchitectural classes. It is a practical 
text with much reference material 


New 


ulations with line and surface 


illumination eal 


features include 
sources 
ind louverall ceilings 

The author is Professor of Ele 
t the 


University 


Member of 


Engineering a 
Fellow 


mir iting Engineering Society 


nois and a 


Manual for the Illuminating Engi 
neer on Large Size Perfect Diffusors |, 
H. Zijl, N.V 
Gloeilampenfabrieken, Eindhoven, 
available in U.S 


Press Co., Ine., 402 Lovett 


Philips 
Neth 
from Elsevier 
Bivd., Hous 
pages, 120 
tables; 


published 1951 by 


erlands; 


ton, Texas; 270 6 x 9 inch 


ilustrations, 49 graphs, many 


price $4.2 


Illuminating engineers are inereasing|v 


tending, for good optical reasons, to use 


diffused ight sources of considerablk 


size; indeed, the dimensions of a source 


for a purpose will often exceed 


given 


the distence from the reference plane 


For both practical and decorative pur 


wide use is being made of glass 


behind, and of 


poses, 


panels lit from rows of 
tubular similar for 


lamps and sources, 


ealeulating the effects of which no simple 
applies to day 


falls out 


method exists. The same 


light illumination, which also 


side the scope of the simple inverse 


square law and the cosine law 
prol 


diffuse 


volume is a survey of the 


This 


light distribution for 


ms rf 
le ‘ 


emitters of both finite and infinite di 


mensions The mathematical formulae 
recommended for practical use are clearly 
ind for those who demand the 
the author shows how 
und thus indicates the 
further study The object is to 
late the knowledge which is scattered 
n the literature, and to improve on the 
empirical ar haphazard methods too 
often used 
Features of the book inelud 


19 charts from which illumination 
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produced by diffuse light sourees of dif- 
ferent types and dimensions can be com 
directly, a set of coefficient of- 


applied in com- 


puted 
utilization tables to be 
installations for general 
for computing 


engineering, 


puting modern 


lighting, a new method 
the sky-factor in daylight 
and a rule of thumb which brings most 
relating to large light 


of the problems 


within the scope of the simple 


law and cosine law. Mathe 


sources 
inverse square 
matical treatment never exceeds simple 
applications of ealeulus, so that the book 
of interest to most trained 


scien 


is likely to be 
photographie 
concerned 


electrical engineers, 
others 


efficient 


tists, architects and 


with the problems of illumina 


thon 
Defense Production Record, the offi 
bulletin of the Defense 


Production Program, is available from 


weekly 


the Superintendent of Documents, Gov- 


ernment Printing Office, Washington 25, 
D. C. at $2.50 per year ($4.00 foreign). 
of the magazine is to provide 
record of all 


Defense 


Purpose 
1 concise, explanatory 
Produe 


Fed 


to interpret and explain 


official actions of the 


tion Administration and related 


igencies; 
1 for and purpose of such ac 


other factual in- 


present 


production, 


lefense 
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At the meeting of the Council Exeeu 


tive Committee held in New York City on 
November 15, 1951, the 


elected to membership: 


following were 


ALAMO CHAPTER 
Members 
k A., Jr Post Engineers, Ft 
Texas 
Davis, G B The 
Antonio, Texas 
NuRo Co., Sar 


Sylvania Electri 


Perry Shankle Co, San 


Antonio, Texas 
Products 


Texas 


ARIZONA CHAPTER 


Member 


BRITISH UMBIA SECTION 


Members 


New YORK SECTION 


tt, Binghamton, 


17A 








COMMITTEES 





COMMITTEES 
1951-1952 


STANDING COMMITTEES 


BOARD OF FELLOWS —T 
[ andidates f 


COUNCIL EXECUTIVE — T 


PAPERS — 'T 


Committee Personne 


responsible for the 


PUBLIC 


ATIONS — To 
- review and approval of all mate 
of the Societ ther 
approved by the Papers 
at National Confer 
r discussions and 
it will have p 
Shall also be respon 
printing and business 
ations of the Society 
airman Westinghouse 


ath St Cleveland 


airmar Pennsylvania 


Hamilten St Allen 


Sub-Committee on Advertising Sales 
1 M. Stedman, Chairmar Pennaylvania Power 
& Light Co 101 Hamilton St Ailentown, Pa 
Sub-Committee on Editorial Content 
H. Magdsick General Electric 
Nela Park, Cleveland, Ohio 


Chairmar 


pmmittee on Publications Sales 
Chairman, Pittsbu 

Fourth Ave Pittsburgh 
Sub-Commitice on Home Lighting Data Sheets 
ditt Buchholtz 
tric Cor Bloomfield, N 


Chairman Westinghouse 


Sub-Committee on Technical Data Sheets 
Erie H. Church. Chairman, Benjamin Electric 


Mfg. ¢ Des Plaines, Il! 


GENERAL COMMITTEES 


ADVISORY BOARD ON COMMITTEE PERSON. 
NEL — T examine the 


ment assigt. ments of 


organization accom 
committees and 
han t . f each year a 


personne 


1 University 


A. D. Hinckley 
Walter Sturrock 


NOMINATION — T 


BOARD OF 


ket containing 


deemed suite to s > as 


Mict 
Walter Sturrock 


tion Representatives 


CONSTITUTION AND BY-LAWS —" 


for ¢ 2 dments t« the Constitution 


to develog 


the 


M. N. Waterman 


COORDINATING COMMITTEE FOR DEFENSE— 


ontact ar Government Agencies cor 


National Security suggesting 


parti 


prepare «4 


names of 


prepare 


placement f lighting study pro 
h present committees or the appointment 
of study project mmittees the Society 
President and t edite h idy projects 
and guide acc oper Govert 
ment channels 
\ F W akefic ‘ " The W 
Wakefield Brass Co 
Major G. D. Mills »Chairman, Department 
of National Defense ew Army Bldg 
Ont 


Vermilion, Ohio 


(Mtawa 


JW. Bateman H. R. Jones 

H. R. Blackwell Paul Manchester 
0. P. Cleaver K. M. Reid 

Cc. L. Crouch Tohn S. Walsh 

8. L. Drumm M. N. Waterman 


Sub-Committee on Artificial Moonlight Preject 
I M. N. Bach, Chairman, Tulane Univensity 
New Orleans, La 


Mason Guillory 


HISTORICAL — To assem) nd make avail 
able for 


suitable and durable forn 


eurrent reference i to prepare in 
posterity, such 
photo 
museum specimens and 


historical f printed memorabilia 
graphs, voice records 
allied items as may be idged worthy ef com 
posing a continuing digest of the record of the 
Society's history 
L. H. Graves, ¢ 


230 Park Ave New York 


George Ainswo 
R. B. Burton Mrs. W. F. Little 
H. B. Dates Lee F 
Leo Dolkart eorge H. Stickney 


Tayler 


LIGHTING AND ARCHITECTURE — To plan an 
interchange of knowledge and data between 
the architectural profession and the 1.E.S8 

W. M. Potter, Chairmar 
Nela Park, Cleveland Ohio 


General Electric 


Douglas Maier 

Oscar W. Meissner 

Arthur H. Molitor 
J. F. Watkins 


H. Creston Doner 
Ray Harley 
Lucian T. Kight 


stimulate the dis 


LIGHTING SERVICE — To 
eussion and practical application of lighting 


recommendations, standards, test procedures 
and other technical and scientific data devel 
oped by the Society to regional and local com 
mittees and to conduct a Lighting Service 
Forum in connection with the National Tech 


nical Conference 
Lee F 


Tay man, The Detroit Edison 
Detroit, Mich 


Committee ' ointed 


LOCAL ACTIVITIES — To coordinate regional 
and local activities with the national program 
of the » st Section nd Chapter 
officers wit local operating problems onduct 
Local Activities Conferences, prepare plans to 
give members a better understanding of the 
ations for the establish 


Society, review app 


ment of new Sections and Chapters and recom 


mend the appointment of local representatives 

A. H. Manwari Philadelphia 

Electric & Mfg. Co 22 Ist St Phila 

delphia, Pa 

W. E. Folsom P. Labey 

Paul H. Hildebrand ©. O. Martin 

K. E. Hollingsworth R 

Charles N. Laupp R. G. Slaver 
F.C. Winkler 


C. Pasiay 


(Continued on page 214 
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Specified wherever 
quiet, efficient 
operation 


Aovance is demanded 
TRANSFORMER 
et 3 
co. ake O Ball uy CABLE ADDRESS 
1122 W. CATALPA AVE., CHICAGO 40, ILL., U.S.A. 
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McKINLEY SCHOOL, SOUTH BEND, INDIANA 
2-40W GUTH "Lite-Blox” Troffers 

Area —60 «x 23 

Ceiling — 12 

65 Footcondles 


the “3 R’s” of Guth 
precision-planned school lighting: 


Qeyhc design 


In classrooms from kindergarten to college, GUTH 


Pegged constuction fixtures are made to solve the toughest lighting 
problems. They combine the finest illumination for 


. , 
Redable peyfe ance modern education with important economy in 


purchase, installation and maintenance. 


For more information on GUTH Precision-Planned 
School Lighting, contact your nearest GUTH resident 
engineer or write for our School Lighting Catalog. 


IGHTING 


THE EDWIN F. GUTH COMPANY / ST. LOUIS 3, MISSOURI 
ceondben > —— Lightirg Srvnxce igo2 


865 
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Continued from page 18A Section and Chapter Representatives TECHNICAL COMMITTEES 


MEMBERSHIP — To develop plans and super F. Bischofberger Charles W. McFee AVIATION LIGHTING — To stu: 
vise the operation of the individual member Frances Black yy on of light and lighting to 
Hayden E. Carney ieorge C. Mittau 
Donald T. Carter »bert Morris 
R. G. Slauer. Chairman. Sylvania ectr Brooks Chas« 


ship campaign in the Society deeatibin titaiead ta Gn ennai 
Slatt, Chairman, MeGraw 
sing son 
, ng 0 W 42nd St New 
Products, In - Salem, Mass C. O. Christ. »sen Ira Newmar 
E. Crockett Earl J. Norri 
Regional Chairmen Dav W. PF. ©. Notte 
. L. Oshore 
Lieyd W. Crotser orn 
Henry Osborne 


Ort to be appointed raise and rey 


Fred S. Perke 


CIVIL DEFENSE, LIGHTING FOR—To ap 
I ort on special lighting problems 
ted with emergency military operations 


Section and Chapter Representatives Theodore S directly involve civilian defense and pro 
, . James D. Harrison eitz 
Fred G. Astor, Jr DPD. V. Hileman ar l it 

- d vehicular lighting, mobil 
Stanley L. Baker F.P.I Paul E. Keys vehicular lighting il 


irson, J ‘ mnt d light facilit 
> « lighting acilities for 
F. E. Barker William Lisct Roy H. Kreyser org t und emergency lighting 


equipment for bomb shelters 


» h » ac 
Bernard F. Benning Howard Long Arthur P. Larsor ; So. tnawamnane 


Thomas Bjorge William R. Major Henry Lushington 
E. H. Blettner William G. MeCor 
Meara trett G. Manlove 


R. W. Lyon 
» Chairman 


James N. Brannan Jay 
Atwater 


E. B. Brant Leo W. Miles 

J.J. Burns L.. Niemeyer RESIDENCE LIGHTING FORUMS — To 
Leo E. Chaffin John Noyes vate and expand residence lighting for 
J. R. Clucas H. W. Nussbaur suggest programs for meetings, revis 


»Chairman, Canadian Ger 
165 Dufferin St To 


Royal M. Conheady tobert H. Pippinger for Residence Lighting Forums 

Robert D. Coons Bernard H. Plante National Kesidence Lighting 

E. J. Copland Frank R. Sandy ence in connection with the Natic 

Chas. E. Corrigan, Jr Arthur V. Schafer Conference 

Lioyd Crotser Leonard M. Slusser Jan Reynolds, Chairman 

Wayne J. Culp Anton A. Sobslik, J Products, Inc., 1740 

Beattie M. De , William G. Theisner ~ Y 

R. L. Dennis J. Denis Theria 

l. H. Doherty H Thomas Jacob Blitzer . 

Collin Finney George F. Walter Mary E. Dodds be : " e H. She 

Victor O. Farber D. Roland Webt ih E. Eddy tut rr 1. E. Stafford 
_ lob \ t Tahshende ! 

> (oye - ng ae se — = / Lighting Advisers for the East Coast 

Vv E Hendri — Harold R. Young vy 9 I 4 Forbes, Chairman, General Electric 

70 Lexington Ave New York, N.Y 


NATONAL TECHNICAL CONFERENCE SUSTAINING MEMBERSHIP — To obtain addi Manchester ce-Chairn Blackstone 
supervise the 195% echnical Conference ect tional Sustaining Members 1 > 
time and place for the 1954 Technics . hotwell, Chairman, Philadelphia Elec : 

ence and act as a depository of inv ) ©., 1000 Chestnut St., Philadelphia, Pa Diggs 
for future conferences: study and L. Drumn 
Council the possibility of holding per lies P F. Kauffman Walter Wildemar R. M. Hoot ank Wyatt 
ally sponsored te f 
fic Coast Zone Section and Chapter Representatives COLOR AND ILLUMINATION — To study, eval 
Hovt ( Rete Chelsea — = William A : E,W. Hubbs ate and report on the ¢ t of color in rela 
Mfg. Co., Des Plaines, I loe L. Booke R. M. Love 

Clinton V. Brov W_ J. Montabone Ralph M. Evans, Chairman, Eastman Kodak 

George W. Clark ’ Cecil I aa Ww am C. Mutehier ( pany, 65 Kodak Park, Rochester, N. Y 

- + , : Erie H. Charct J. C. Nickerson R_T.. Biesele, Jr Harry Helson 
4. D. Hinckley E. Colemar Joe A. Noser A. A. Brainerd W. H. Kahler 
poise gt jon A. Paulus L. H. Brown J. C. Kromhout 
©. B. Pedersor Damr Carl L. Powell E. W. Commery H. L. Logan 

Deitrick larris Reinhardt ©. L. Cottrell Norman Macbeth 


tion to the art and science of illumination 


, P ' 1. Duffy '. M. Salisbury ©. M. Cutler J A. Meacham 
Cenference Executive ow " k Smith G. F. Dean Gladys Miller 


rick A. Stewart Dean Farnsworth Dorothy Nickerson 


clestone R 
Denis Theriault Carl E. Foss S. W. Quisenberry 
©. K. Fulton ess D. Thomas W.C. Granville Frederick Rahr 
Edward H. Griel L. C. Twitchel 1. P. Guilford DD. E. Spencer 
bert H. Hamilto or Varner Kenneth C. Welch 
ert A. Hawkins ‘ 
ge M. Hooks Dor oor DAYLIGHTING —To stud problems ir 
i volved t laylighting, develop recommended 
PROCEDURES AND POLICIES — Ans for practices and report thereon 


Council current procedure aT 


Adams St icago, I George G. Fletcher 


e Chairman 


I 

T 

J 
Ralph tayvmon Chair 1 ommor th t Fargis Fred 

J 

J 

I 


Was 


uke recommendations note, Je., Chairman, Southern Methe 
* ° sie rASK COMMITTEES dis nive Dallas, ‘Texas 
M. Jones 1A. Mea 
¢ E. C. Miles 
Que TASK COMMITTEE ON ADVANCE PLANNING ' R.A. Miller 
»rge R. Baumgartner C. H. Goddard — To study peration, prograt ) D>. Reed Mu 
G. W. Beals Dana W. Rowter tic tivities, me ship cl t ynover L. B. Perkins 
orge S. Evans Hoyt P. Steele structure wit ew ¢ mine o arl F. W. Preston 


Lee E. Tayler ai obj} ee all » recon \ olsom S. Quisenberry 


Canada, Ltd 


the 


tie 


t F. Greene W. C, Randall 
UBLIC RELATIONS AND INFORMATION — — ; ' arles D. Gibson Foster K. Sampeon 
To prepare and dissemir forn n about so ‘ Ne rh S. Herbert PD. E. Spencer 
activities, r r o¢ , : rge N. Hingston George W. Thor 
raves seller m oni : 
of laminating eng . fs in mod ¥ nn M. Jones an k la " = = na 
} ‘ Mar waring 
formulate n ! : F Whit Machamer A. Vogel 
plans f« ‘ tobert W. McKinley Kenneth C. Welch 
0. F. Wenzler 
a : TRUSTEES, LES. HEADQUARTERS RETIRE- 
" : : . MENT PENSION PLAN FARM LIGHTING (Formerly Farm Buildings 
Albracht to Ime Goddard. © . a Elect and Work Area Lighting) — To study the ay 
Berlon C. Cooper Jo nayne Pro« 7 or , atic of light and lighting of fart build 
. - — t ve rrounding work areas and other rural 
Hobbs o t por » 
James Krieger R I r Walter Sturrock ee 
F. P. Laber 1 . farshs Waterman Continued 
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standard methods for use in Lighting in Sheet Metal, Stamping, Folding and 


ons and report thereo Shearing Industry 


hairman, Sylvania Electric Floyd W. Sell, Chairman, The Detroit Edison 
‘ 2000 Second Ave Detroit 26, Mich 


7 Jackson Building, Buffalo 
Howard A. Boltz J.M. Marlin 
©. Kraehenbuehl ase Ted Roughiley 
J. Neidhart 
F. Parsons 
E. H. Salter Steel Mills 


J 
J 
J 


Howard Soht airmar 

A 
H. Hargest 
Lucian T. Kight 
H. J. Mazur 


Ostr 


LIGHTING EDUCATION —T 
ae —s _ sae tional and training programs or 
imination ighting des 


theorie fi t ar 


Supplementary Lighting 


W. H. Kahler, Chairr 
trie Corp., 1216 W 


y St 


I 
1.E.S.-U.S. Public Health “ ’ alia i 
Service t Mass 


ILLUMINATION PERFORMANCE RECOMMEN Joint Sub-Committee 
DATIONS — tion perforn 
. reof r hawk 


nforw 


LIGHTING STUDY PROJECTS IN PUBLIC 
BUILDINGS AND PRIVATE INSTITUTIONS — 
To l ut 


nitiat follow up and coordinate lighting 


LIGHTING OF CENTRAL STATION PROPER. 


th rhtir 
or ' x 


ries — 1 t nd 
the field of public buildings 

thor the reports of 

this field 


Lighting in Auditoriums and Churches 


You 


LIGHTING STUDY PROJECTS IN INDUSTR 


t 


LIGHT CONTROL AND EQUIPMENT DESICN— 


Lighting in Kitchens, Leanchr 


and Dining Areas 


Zerser 


Lighting in Foundries 


Ross 
Lawrence A, Witt 
Edward J. Wolff 


Representatives for American Society of Heating ddvisery Group from National Restaurant 

Lighting in Laundries 
& Ventilating EPoginecers Association 
‘ \ 


LIGHTING DESIGN PRACTICE —'T 
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New Corning 
Lightweight Curved 
Lens Panel 


Fixture-length for 
More Pleasing Appearance 


Entirely new in the field of lensed enclosures is 

the new lightweight single piece Curved Lens 

Panel developed by Corning to complement the 
clean-lined styling of modern fluorescent fixtures. 
The pleasing appearance of its fixture-length panels 
of crystal-clear glass reflects the increasing importance 
of lighting glassware as an architectural element. 





The precise optical design in “water-white” crystal is a 
realization of the need for scientific control over the color 

and quality of the light produced. Open and closed end 

panels are available in four standard sizes, and consideration will 
be given to special lengths and widths. The coupon will give you 


complete information. Mail it today! 


CORNING GLASS WORKS CORNING GLASS WORKS, Dept. IE-12, Corning, N. Y. 


Please send me complete information on new Lightweight Curved 


CORNING, NEW YORK Rene Peashs, 
2. r ba Glee Nome 


Firm . 
1851 + 100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL + 1951 ne 


Technical Products Division: Laboratory Glosswore, Signalwore, Gloss 
Pipe, Gavge Glasses, Lightingwore, Optical Gloss, Glass Components City 
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‘ player and spectator 
gineering and report 
INERRING 
Clarke, Chairn or Hinds Ce 
N.Y 


ve 


Theatres EN 
I . A, reer h a Eleectri Syracuse 
Png ' . t en Mass Merle “ Westinghoure 
' it n. Pennsylvania Electric (« t Cleveland 1 
‘ Ohie 


Lighting in 


w_B ener 
S. Benson, Jr rank R. Jeffrey 
Earle D. Benson W. Lee 

H. EB. Carney W. Ross 
1). T. Carter Dar W. Rowter 

Robert T. Dorse 1. Swackhamer 
R. H. Goodman » EF. Trefry 


QUANTITY 


p"epare 


STANDARDS OF QUALITY AND 
FOR INTERIOR ILLUMINATION — 
at llumination levels 


lards for : 
t f interiors including 


brightness 


“OLR ES — 
ar 
ss the ceneral 


PUBLIC TERIOR LIGHT. 
ING — of Webs to 6 
- s used for '" nee 


LIGHTING MAINTENANCE — 


ling pa 


CONVEVANCES — IN 


LIGHTING — 
LIGHTING — T 


wine 
Lighting 
STREET AND HIGHWAY 
‘ ntifi underlying 


Marine 
ng: to collect data 


NOMENCLATURE — 


LIGHTING (fermerty Lighting Study 
in’ Educational Institutions) 


sc Haat 
—_ 7 


Projects 


oe RTE LETTING, 


SPORTS AND RECREATIONAL AREA LICHT 


iMm— 


PROMRESS — 
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gives you 2 complete 
easy-to-use catalogs for 
quick, proper specification 
covering every lighting need 


“DYNALITE” LIGHTING FOR INDUSTRY 
COMMERCIAL FLUORESCENT LIGHTING 


Specifications i 


& Application Listings & Data 


Product 


illustration meids piace yee 


complete 

uniform data 

on every page 
for quicker, easier 
specification and 
sale—a real 


Curves & Coefficients 


Dimensions & J of Utilization 


Cross Sections =e 


MITCHELL MANUFACTURING CO., Dept. 3M 


For fast, simple specification of preferred 
quality lighting, use the new complete 
MITCHELL Catalogs. Here are full details on 
74 superb Commercial Luminaires and 82 
Dynalite Job-Rated Industrial units, pre- 
sented in clear, quick-reference form. Select 


2525 N. Clybourn Avenue, Chicago 14, IIlinois 


Please send me a copy of 
( Mitchell Commercial Lighting Catalog 


C) Mitcheli “‘Dynalite” Industrial Lighting 
Catalog 


instantly the exact units you need to fill the 
bill for every lighting requirement. Rely on 
MITCHELL for the finest lighting equipment Name___ 
at sensible prices. Send for these new 

catalogs now. Firm_ 











MITCHELL MANUFACTURING COMPANY Address 
2525 N. CLYBOURN AVE., CHICAGO 14, ILLINOIS 
In Canada: Mitchell Mfg. Co., Lid., 11-25 Davies Ave., Toronto 


Zone State 
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Editing of Standard Practice for Street and 
Highway Lighting Report 


M. Swetland, Chair 


Interchange with Foreign Groups 


Lew Level Lighting 


Mas 


Pavement Surfaces and Safety Lighting 


Photographic Studies 


Program and Publicity 


Public Lighting and Traffic Safety 


Revisien——1927 Report Principles of Street 


Lighting 


Sian Traffic Lighting 


Tunnel & Underpass Lighting 


\ 


Committee Personnel 


TESTING PROCEDURES FOR ILLUMINATION 
CHARACTERISTICS —To prepare standard test 
procedures for 


light 


illumination characteristics of 


lighting equipment and illumi 


sources 


natior aterials, and to report thereon 


on, Chairman, 14214 Tuland Ave 


Ohio 


Kraweek 

P. Larsor 
W. PF. Little 
James H. MeCulloch 
©. Phelps Meaker 
F. M. Neal 
D. W. Rowten 
R. L. Smythe 
Ray P. Teel 
Weeks 


OFFICIAL REPRESENTATIVES 
TO OTHER ORGANIZATIONS 


AMERICAN STANDARDS ASSOCIATION 
SECTIONAL COMMITTEES 


Technical Director, ex-officio 


Building Exits Code — A® 
B. FP. Greene 
American Recommended Practice of Industrial 


Lighting — All 


W.C. Brown 


EF. A. Lineday 


American Standard Practice for 
School Lighting — A23 


Ir.. Alternate 


Building Code Requirements for Light and 


Ven 


National Electrical Code — C1 
Alternate 
Dimensional and Operational Standardization of 


Electric Lamps and Auniliaries for Gaseous 
Discharge Lamps — C78 


Thomas 8. Kelly 
Howard L. M 


Inspection Requirements for 


Moter Vehicles — D7 


RN. Falge 
Office Standards — X2 
! 


ternate 
Office Equipment 
Furniture 
Office Papers 
ess Ma 


Busin 


Standards fer Motion Pictures — 722 
R. FE. Farnha 
Standardization in the Field of 
Photography — 238 

Farnha 
Safety Color Code — 253 


HK 
‘a 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
GOVERNING BOARD 


ARMED SERVICES N.B.C. VISION COMMITTEE 


INDUSTRY COMMITTEE IN CONNECTION 
WITH THE REVISION OF “HANDBOOK 
OF INTERIOR WIRING DESIGN” 


A.C. Bredahl 

G. E. Shoemaker 

Publication of New Handbook on Wiring fer 
Small Commercial Occupancies 


David P. Wood 


Revision of Present Farm Handbook 


P. H. Hildebrand 


INSTITUTE OF TRAFFIC 
COMMITTEE ON HIGHWAY 


ENGINEERS, JOINT 
LIGHTING 


H. F. Ilgner 


INTER-SOCIETY COLOR COUNCIL 
Norman Macbeth, Chairman 


L. H. Brown H. L.. Logan 
EF. W. Commery J. A. Meacham 
Dean Farnsworth Parry Moon 
W. F. Little A. E. Parker 


NATIONAL COMMITTEE ON TRAFFIC SAFETY 


Frank Wyatt 
R. M. Zabel 


Alternate 


NATIONAL COMMITTEE ON UNIFORM 
TRAFFIC LAWS AND ORDINANCES 


R.N. Falge 


Sub-Committee on Vehicle Lighting 


Ray P 

Alternate 
NATIONAL ADVISORY 
COMMITTEE 


ENGINEERING 


Kirk M. Reid 


NATIONAL OFFICE MANAGEMENT 
ASSOCIATION, COMMITTEE ON PHYSICAL 
AND PHYSIOLOGICAL FACTORS 


R. L. Ocetting 


NATIONAL RESEARCH COUNCIL, DIVISION 
OF ENGINEERING AND INDUSTRIAL 
RESEARCH 


E. M. Strong 


NATIONAL RESEARCH COUNCIL 
NATIONAL ACADEMY OF SCIENCES 


A. F. Wakefield 


NATIONAL RESEARCH COUNCIL, 
HIGHWAY RESEARCH BOARD 


Otte Ortlieb 
Howard F. ligner, Alternate 
PRESIDENT’S HIGHWAY SAFETY 
CONFERENCE 

Engineering Committee 

Frank Wyatt 
L. J. Schrenk, Alternate 

Committee on Organized Public Supperts 


8. G. Hibben 


SOCIETY OF MOTION PICTURE AND 
TELEVISION ENGINEERS 


H. A. Kliegl 


U. 8. NATIONAL COMMITTEE OF THE 

INTERNATIONAL COMMISSION 

ON ILLUMINATION 

Hibben 
Palmer 
Stickney 


L. E. Barbrow 8. G 

A. A. Brainerd Roy A 
W.C. Brown GH 

Cc. L. Crouch Walter Sturrock 
Waterman 
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Make Re-lamping 


Here’s the really fast and easy way to re-lamp fluorescent 
lamp- 
holders make maintenance as easy as A B C—let main- 


fixtures with one hand. General Electric Turret* 


tenance men take out old lamps and install new ones in a 
matter of seconds. 

G-E Turret lampholders reduce the hazard of falling 
lamps. The simple locking action of the Turrets holds 
lamps in place without springs or clips. 

G-E Turrets are just as easy to install as they are to 
maintain because the lampholder and starter sockets are 
housed as one unit in tough sheet steel. 


Standard Starters. Glow- 
switch Type (voltage actu- 
ated) and Thermal Type 
(current actuated) cover the 
full range of fluorescent 
lamp requirements. 


Watch Dog* Starters elimi- 
nate annoying fiicker caused 
by failing lamps. Look for 
the red reset button. 


easy as ABC 


yg 


They can be mounted conveniently on any flat surface 
—and are suitable for back-to-back mounting in con- 
tinuous lighting installations. 

And, for time-saving wiring, G-E Turrets feature 
straight-line guide holes. Simply insert stripped, tinned 
leads,and clamp in place with terminal screws. That's all. 

For simplicity of installation and maintenance, insist 
on G-E Turret lampholders. Call the Accessory Equip- 
ment specialist at your local G-E office for details. Or, 
write Section Q70-1287, Construction Materials Divi- 
sion, General Electric Company, Bridgeport 2, Conn. 


wd 


3 


Standard lampholders and Special lampholders includ 
combination lampholders ing butt-on and waterproof 
and storter sockets consti- types are all part of the G-E 
tute a full line for most line 

types of fluorescent fixtures 





Reqgiatered Trade a o Genera Electric Company 


Gow com put your core in 


GENERAL 
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ART METAL FAC7S 


on Performance and Construction speed 
Planning, Selection and Specification writing for 


INCANDESCENT LIGHTING 


_ aon : 
yaprnect A Ce 4 Complete details 
(es ‘ are given for 
all products 


Write for the complete 
product coverage catalog, 


INCANDESCENT 
UNIFIED LIGHTING 


Unified in Design 
Characteristics 


tHE ART METAL company 


CLEVELAND 3, OHIO 


Manufacturers of Engineered Incandescent Lighting 
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OF THE COOLEST, QUIETEST, LONGEST LASTING BALLAST MADE 


capacitor protection: 


SOLA ballasts are un. 
usually cool in operation 
however, the capacitor re- 
ceives additional protection 
from any core-and-coil heat 
because of SOLA's pat- 
ented ventilated compart 
ment 


minimum lamination hum: . 

cooler operation: 
The coils slip over the center leg which 
is tuen forced into the lamination stack 
SOLA's jig “pressed-in-core” assembly 
method produces a firm, solid core-and- 
coil assembly even before riveting, im- 


ypes or conventional lag-lead ballasts. Lower heat 
rise is due to reduced copper and iron losses since 
less metal is required and less energy is dissipated 


pregnating and compounding. This 
construction results in extremely quiet 
operation since lamination vibration is 
virtually eliminated. 


low magnetic hum: 


Widening the outer legs of the lamina- 
tion decreases the magnetic density in 
the outer legs. This reduction of stray 
magnetic fields decreases the tendency 
to set-up vibrations in the metal parts 
of the fixture, resulting in a quiet 
fluorescent installation. 


no air transmission of noise: 


The assembled core-and-coil is firmly 
riveted together, varnish impregnated 
under pressure, and baked for 14 
hours. Compounding is then done in 
three stages. The SOLA method of 
multiple compounding eliminates air 
pockets when the compound shrinks 
upon cooling. Consequently no air 
pockets exist to transmit any lamina. 
tion hum. 


SOLA 
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100% individual check: 


Each capacitor used in a 
SOLA ballast is checked 
for electrical characteris- 
tics and leakage aifter a 
baking cycle. 


SOLA Ballasts are constructed to last... 

to install, and then forget. Typical SOLA 
engineering innovations are evident in their 
manufacture. SOLA Fluorescent Ballasts are 
constructed to standards compatible with their 
advanced engineering design. Together, they 
make SOLA Ballasts outstanding. SOLA Ballasts 
will give many yeors of quiet, dependable 


service 


Are you on our mailing list? If you would like 
to receive SOLA literature on lighting trans- 
formers, please write to us. 





EZ] Engineered Lighting 


AT WORIC q 
For Lighting Compatly ™ 


JOB» Hartford Electric Light Co., Hartford, Conn 
S ARIA, Engineering Areo 
En ineer CEMING: White — 78% Reflectance — 25 Footiamberts 
WALLS: Desert Green — 72% Reflectance — 24 Footlomberts 
FLOORS: Light gray — 37% Reflectance — 2! Footlomberts. 
FIXTURES: No. 5928 ond 5926 recessed troffers, with No. 9015 lenses 
series ballosts, and using De Luxe Coo! White lomps. 
WATTS PER SQ. FOOT: 3.3 
INTENSITY: 83 average Footcondies, after 500 hours use 
FIXTURE BRIGHTNESS: Crosswise — 550 Footlomberts at 45° 
340 Footlomberts at 30° 
Endwise — 530 Fo~tiomberts at 45° 
161 Footiomberts at 30° 


Figures courtesy Hartford Electric Light Co 








LITECONTROL lighting lessens eye- between fixtures and their surround- _ of keyhole slots for access to wiring. 
strain and fatigue... promotes speed _ings. For easy maintenance, lenses are Consult with your LITECONTROL 
and accuracy for the engineering removed by simply lifting and sliding Represeatative on your next job— 
staff of the Hartford Electric Light out; lamps spring readily from hold- and on every job. It costs nothing, 
Company ers; reflectors are removed by means __it may save you plenty 

Smoothly recessed troffers (5928 


and 5926 Slimline fixtures) blend : (= — 
unobrrusively with the ceiling to har- 


s pleasantly geared- | y J, 
monize with this pleasa j LITECONTROIL SLacttwvt=z:_ rT 


for-business office 
»~No ¢ . 
yphane No. 9015 w B 
Holophane No. 9015 Low Bright KEEP UPKEEP DOWN 
ness lenses materially reduce contrast 


LITECONTROL CORPORATION, 36 Pleasont Street, Watertown 72, Massachusetts 


DESIGNERS, ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 


SOA ILLUMINATING ENGINEERING 
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NO ROOM FOR GLARE—Corrugoted white translucent 
PLEXIGLAS panels form a 600-squore-foot, wall-to-woll 
luminous ceiling in this laboratory of the Excel Pharmacal 
Company, in New York City. Throughout the room, the 
eventy diffused illumination provides pleasant, efficient 
lighting. Note the low source brightness and minimum 
brightness contrast between ceiling, floor, walls and 
working surfaces. The lapped acrylic plastic panels are 
suspended on T-bors 14°" below fluorescent tubes 
running porcilel to the corrugations. 


PLEXIGLAS Luminous Ceiling 
Passes Tough “Lab-Lighting” Test 


Lighting gets a real test in Excel Pharmacal 
Company’s laboratory—where critical visual tasks 
demand the best possible illumination. The 
PLEXIGLAS luminous ceiling passes that test easily 
—diffuses light completely —virtually eliminates 
glare and shadows—creates a Juminous environ- 
ment, easy on the eyes and nerves. 


Piexicias acrylic plastic also simplifies the design, 
installation and maintenance of lighting systems. 
Because it is so easily cut, shaped and fabricated, 
PLexicLas is being widely used in coffer and 


Prextetas is @ trade-mark, Reg. U. S. Pat. Off. and in principal foreign 
countries 

Canadian Distributor: Crystal Class & Plastics, Lid., 130 Queen's Quay at 
Jarvis Street, Toronto, Ontario, Canada 


cove lighting, as overhead diffusing panels, and 
for completely enclosed fixtures. Strength and 
light weight make it easy and economical to ship 
and erect. And resistance to discoloration and 
breakage cuts maintenance costs to a minimum. 


In more and more laboratories, drafting rooms, 
schools, offices—wherever close visual work 
makes efficient lighting essential—you'll find 
PLexicuas. For full details of this durable, light- 
diffusing acrylic plastic, simply write us on your 
business letterhead. 


CHEMICALS Ri FOR INDUSTRY 


ROHM & HAAS 
cOmM PANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in principal foreign countries 
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Have shortages of critical materials curtailed 
your street and highway lighting improvement plans? 


Qk Bm 


To save two-thirds of this critical material NOW and many dollars in maintenance 
costs LATER specify PEMCO—HY-LITE Concrete Standards with PEMCO High Efficiency 
Luminaires. 

PEMCO—HY-LITE Concrete Standards will save you the cost of anchor rods and cast- 
in-field foundations. Precast butt base (available on most models) cuts installation cost. 
Transformer or bolt-down bases also available if desired. PEMCO—HY-LITE Concrete 
Standards eliminate maintenance bills. No painting required. Not affected by exposure 


eee 


nt tidal 


to salt air conditions and other normally corrosive substances. 

Just as PEMCO—HY-LITE Concrete Standards are available in sizes and types to meet 
every need of Modern Street and Highway Lighting, so, too, are there PEMCO Luminaires 
to fill each lighting need. 

Why not let PEMCO's Lighting Engineers help you modernize your Street Lighting by 
recommending the proper Luminaires, Brackets and Standards? PEMCO—HY-LITE Con- 


PEMCO 813 Type Mod 
crete Standards and PEMCO's High Efficiency Luminaires are your gucrantee of a finished 


ern Alzak Luminoire with 
1%” slip fitter. There is installation that will be in excellent taste and harmony with surroundings in addition to 
o PEMCO lumingire to fulfilling the primary purpose of Street Lighting—a higher degree of safety for those 
meet your specifications who use our Streets and Highways 


Write today for specifications and engineering data. 


ns 


PEMCO—HY-LITE Concrete Standards, first choice of cities everywhere, are made by the 
centrifugal process and should not be confused with concrete posts made by other methods. 


“ta 8 At ont 


High speed centrifugal action assures a low water-cement ratio and produces a concrete 
of maximum density and exceptional strength. Steel rods, under tension, minimize deflection 
and retain the reinforcing in proper position. Following a specially developed moist steam 
curing process, the stondards are wet-ground and polished to expose the sparkling aggre- 
gote and produce a smooth, ottractive granite finish. PEMCO—HY-LITE Concrete Standards 


ene. on Se 


are equipped with aluminum or hot galvanized steel pipe brackets. Stondard illustrated is 
No. 660 which features a new higher upsweep bracket with shorter pole height for use 
with precast butt 


PHILADELPHIA ELECTRICAL & MANUFACTURING 
1200-36 N. 31st Street, Philadelphia 21, Pa. 


Sales Offices in Principal Cities 
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PUBLICATIONS °f ti- 
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ILLUMINATING ENGINEERING SOCIETY 


These publications summarize the studies and conclusions of technical committees of the 


Illuminating Engineering Society over a period of years 


They contain the latest available infor- 


mation about many aspects of the art and science of illumination and include details of applica- 


tion as well as lighting technique. 
approval of the Society. 


Each publication listed here carries the authority and 


7 


These Society publications are available in single copies for information and for lighting 
reference book shelves or in quantity for educational or other distribution. Each publication is 
numbered for ordering when using the coupon printed on the back of this page. 


(1) LES. LIGHTING HANDBOOK, Second Edition 





BRAND NEW! One volume, over 900 pages. Avail 
able December 1951. Complete revision of first edition 
includes basic information on all phases of lighting 
practice and technique, based upon recently developed 
standards. For use of architects, lighting engineers 
and specialists, designers; all who plan, install and 
manufacture lighting systems and equipment. $8.00 per 
copy; $6.40 in lots of ten or more. Add 50c for ship 
ment abroad. 











LES. Members ee 
HANDBOOK at 85.5 


1.E.S. APPROVED LIGHTING PRACTICES 


These booklets contain the latest official LE.S. lighting 


recommendations; illustrated with charts, sketches and 


photographs. 
(2) HOME LIGHTING Recommended Practice (1947) 
(3) OFFICE LIGHTING Recommended Practice (1947) 


(4) STREET AND HIGHWAY LIGHTING American Stand- 
ard Practice (1947) 


(5) LIGHTING PRACTICES FOR STORES AND OTEER 

MERCHANDISING AREAS (1945) 
(6) SCHOOL LIGHTING American Standard 
(1948) 


Practice 


(7) LIBRARY LIGHTING Ricommended Practice (1950) 


(8) DAYLIGHTING Recommended Practice (1950) 
Booklets above available at 40 cenis per copy or in quantity 
as follows 7 Se 
over 24 copies, 15¢ each 


copies hue each next 2 25 each 


INDUSTRIAL LIGHTING American Recommended 
Practice (1942) 

First 10 copies, 25¢ each 
15¢ each. 


next 4 20c each; all over 50 copies 


LIGHTING IN INDUSTRY 


Lighting recommendations based on recent studies (re 
search, surveys of current practice, and experimental instal- 
lations) of the I.E.S. Committee on Lighting Study Projects 
in Industry; completely illustrated. Contain analyses of see 
ing tasks; recommended quality and quantity of lighting; 
and suitable lighting methods and systems for both general 
and supplementary lighting. 
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(10) 


LIGHTING FOR WOOLEN AND WORSTED TEXTILE 
MILLS (1949) 


Detailed treatment of lighting for opening and grad- 
ing, carding, spinning, weaving, and perching. Much 
of data is also applicable to other types of textile 
mills. 


LIGHTING FOR MACHINING OF SMALL METAL 
PARTS (1949) 


Revision of the 1939 report. Analysis of factors af- 
fecting visibility of convex scales, steel rules, scribed 
marks, center-punch marks, concave specular surfaces, 
plane and convex surfaces; general shop lighting; and 
supplementary lighting for various measuring instru- 
ments, bench work, machine tools, and inspection of 


polished surfaces. 


LIGHTING FOR FLOUR MILLS (1948) 


Close-up photos of visual tasks and levels and quality 
of illumination for ill, sifter and purifier floors; pack- 
ing areas; and product control stations. 


LIGHTING FOR CANNERIES (1950) 

Recommendations based on committee study and re- 
search on general supplementary artificial lighting and 
daylighting for tasks common to all types of canneries; 
lighting for color grading and container inspection; and 
detailed analyses of seeing tasks and suggested lighting 
layouts for peach, apricot, tomato and olive canning. 
Also treated are light sources and equipment suitable 
for installation in canneries; glare and brightness ratios; 
sanitation and safety; measurement of light; and ade 


quate electrical wiring 


LIGHTING FOR BAKERIES (1950) 

Committee study report on baking industry; complete 
with photos and drawings of typical floor arrangements 
and lighting layouts; paint color for visual environment; 
use of day lighting; lighting levels for various depart 
ments; maintenance. Also includes description of use 


of ultraviolet radiation 





ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway 
New York 


me, addressed as below, copies of I.E.S. Publications which I have indicated by number. 


y order) is enclosed. [7] Bill me. 


Item No Name 
copies 
coples ( ompany 
copies 

: Street 
copies 


copies City 


Date 


1.B.S. Section 
or Chapter 


Zone State 


Indicate publications wanted by number. Print or type name and address. Clip out and mail. 


COMMITTEE REPORTS 


(15) CONTEMPORARY LIGHTING IN MODERN AND 
TRADITIONAL INTERIORS (1951) 


64-page report combines recommended residence light 
ing with good decoration techniques. Report written in 
laymen’s langu and is completely illustrated. 130 
ographs and drawings show interiors 

und sketches of construction details using light and 
color in different home surroundings, Colonial to Modern 
Covers both installed luminaires and portables, with 
' ne 


separate chapters for cove, recessed, window and wall 


fixtures and wall brackets; portable 


Available at $1 


iorescent tubes, ete 


; quantity prices upon request 


LIGHTING DATA SHEETS 


Photographs, draw ineering data on actual 
nstallations. Sheets inders, available on light 
’ . 


automobile and other indus 


D 
, 
ing for metalworking, 


tries; schools; st irafting rooms; churches; audi 


toriums; banks; museums; residences; indoor and outdoor 


recreational areas; and street and highway lighting. 





New 24-sheet Series XVI can be ordered now for 
immediate delivery of first 16 sheets. Renew sub- 
scription today. 








SERIES XII and XIII—24 sheets each—S$l per series. 
SERIES XIV AND XV—24 sheets—$1.25 series. 
SERIES XVi—Subscription for 24 sheets—$1.25. 
Delivered throughout year; first group of eight (8) 
sheets now available; balance in two mailings by 
January, 19 

SPECIAL DATA SHEET BINDER 

New style, durable loose-leaf binder bound in blue 
fabrikoid and attractively stamped in gold. Single 
binder $1.50; in lots of 25 or more, $1.25. 


LIGHTING COURSE MATERIAL 


(20) BXPERIMENTS WITH LIGHT 
Practical problems suitable for high school science 
classes. 25¢ each. 
LIGHTING FUNDAMENTALS 
Lithograph outline for a one-semester introductory light 
ing course suitable for college students or adults. $1 
each; 10 or more, 75c. 
LIGHTING DESIGN PROBLEMS COURSE 
Lithograph outline and data sheets for a one-semester 


eourse to follow “Lighting Fundamentals.” Sections 


on illuminatioa design methods, brightness ratio cal- 
culations, light sources, color in illumination, fixture 
design evaluation, evaluating lighting installations in 
the field, bactericidal] and infrared energy, and design 
of installations for office, store, school, industrial and 
floodlighting. $1.50 each; 10 or more, $1.25. 


OTHER PUBLICATIONS 


(23) TESTING PROCEDURES FOR ILLUMINATION 
c iS (1948) 


Five committee reports in one volume: guides to test- 

ing fluorescent lamps and luminaires, and street light- 

ing luminaires. $1 per copy. 

STANDARD METHOD FOR MEASURING AND RE- 
ARTIFICIAL 


PORTING ILLUMINATION FROM 
SOURCES IN BUILDING INTERIORS 


What to guard against in chocsi.g instruments, where 
test stations are located and how to take readings. 10¢ 
each. 


FOOTCANDLE SURVEY (IS-10) FOR ARTIFICIAL 
ILLUMINATION InN INTERIORS 

For use with (24) above, 2¢ each. 

LIGHTING EQUIPMENT ENGINEERING DATA 
SHEET 


For equipment manufacturers and testing agencies for 
use as a guide in preparing forms for presentation of 
photometric and other pertinent data on lighting equip- 
ment. Also helpful to equipment purchasers as basis 
for required data. 10¢ each. 


ART GALLERY LIGHTING (1945) 

Completely illustrated guide to lighting exhibits of 
sculpture and paintings. First 4 copies, 50c each; 
next 20, 25¢ each; all over 24 copies, 15¢ each. 


LIGHTING PRINCIPLES AND FRACTICE 

A bibliography of selected papers dealing with light- 
ing applications which appeared in the I.E.S. Trans- 
actions from 1920 to 1941. 50¢ each. 

GUIDE FOR LIGHTING DATA SHEETS 

AND LIGHTING PROBLEMS 

Instructions for choosing installations and taking 
measurements, data and illustrations required for 
submission of I.E.S. Lighting Data Sheets; definition 
and guide for preparation of LE.S. Lighting Prob 
lems; check sheets for recording data for school, office, 
store and industrial lighting installations and task 
view. 50¢ each. 


ILLUMINATING ENGINEERING 

The Journal of the Illuminating Engineering Society 
This monthly magazine contains articles on all phases 
of lighting of interest to lighting engineers, architects, 
interior decorators and ophthalmologists. Subscription 
price, $10 per year, plus 50¢ for delivery abroad; single 
copies, $1.50 each. 
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Now, the acknowledged versatility® ade 
TROFFER Units is further extemgieapy t 
addition of Leader Moulded Pl Louvers. 
These louvers provide 40° horizomtalgnd ver- 
tical shielding . . . they swing either way for 
easy maintenance and relamping. . . they are 
“destaticized” and guaranteed against warpage 
and discoloration. 

Cash in on this advantage that Leader Troffer 
offers. A new, expanded market is opened up 
for you... schools, offices, hospitals, banks and 
other commercia! interiors. Write Leader for 
full details. 


Sold and installed by the better 
electrical dealers and contractors 
y: FF lpia N./ Lighting Cpugpmant Manifaciue 


LEADER ELECTRIC COMPANY © 3500 North Kedzie Avenue © Chicago 18, illincis ~~ SS COMPANY © 3500 North Kedzie Avenue © Chicago 18, Iilinois 
Leeder Electric—Western: 800 One Hundredth Avenue, Ocklend 3, California 
Campbell-Leader, Lid.;: Brantford, Ontorie « Coneda 
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FLORIDA CHAPTER New ENGLAND SgoTion 
Member 
Hanby B M Bruce Hanby & Associates Sargent, T ‘ Sylvania Electric Products 
Daytona Beach, Fla Salem, Mass 
Associate Member Associate Members 
MeQuarrie, ¢ Ww 204 Professional Bidg Goldberg, Nathan, Allied Electric Supply Ine 
Winter Haven, Fla Dorchester, Mass 
Losh, J. A . s n o., Chelsea 
Mass 
te Member Student Member 
P Howard, G. T., Massachusetts Institute . of 
Technology, Cambridge, Mass 


GEORGIA SECTION 


ANA CHAPTER 
New ORLEANS SECTION 


Wholesale Electr ’ Associate Members 
Finger, R. B.. Jr Lou sna Power & Light 
Co New Orleans 
Morris, W D Lou tate University 
Baton Rouge, Ls 
re Mott Jo 7 Student Members 
Appel RK I yu isi ite University 
Baton Rouge 
Campbell, K. B ai 1 State University 
Baton Rouge. I 
Dansereau, Jacqueline, Louisiana State Uni 


MARITIME CHAPTER 


versity, Baton Rouge. La 
MILWAUKER Sect Dartois |W F Louisiana State University 
W faton Rouge 


DR University of Wisconsin, Madi 


‘ranks uisi » State University 
Bator 

State University 
Wisconsir 


State University 


Univer 


New 


4 ane ute Members 
Bostoniar Dp. F Edward Bostonian In 
New York, N.Y 


Continued on page 38A 








PERFORMANCE 
THAT ASSURES 


BETTER LIGHT “z— UGHTING 


and LANTERNS 


” 


THIS 
NEW 














Acme Electric ballasts have been engineered 
to eliminate ‘‘strobe’’ effect, provide more 
shows hundreds of decorative lighting fixtures and lan- 
lumen output, longer lamp life, quiet opera- terns, for Churches, Federal and State Buildings, Banks, 
Schools, and Public Institutions . . . custom-made of 
Bronze, Aluminum, Wrought Iron and Stainless Steel, 
customer's satisfaction wer the past quarter century, by Cincinnati's Metal 


ACME ELECTRIC CORPORATION 
2912 WATER STREET 


tion. Their better performance assure your 


raftsmen 


Write jor your free copy for current and for 


future reference 4ddress 


MEIERJOHAN-WENGLER— 1//otalcra/tsmen 


1102 West 9th St. Cincinnati 3, Ohio 
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From the simplest roundels 


to the most intricate lenses . . . 


KOPP GLASS 


meets your most exacting requirements... 





When you specify KOPP lenses, roundels, color filters or 
other glass parts, you are assured of highest quality. 
Being specialists in the manufacture of technical glass- 
ware for lighting and industrial applications, Kopp provides 
exceptional engineering, research and production facili- 
ties for the design, testing and making of parts to meet 
your most exacting requirements. 


or 


KOPP GLASS, inc. 


SWISSVALE, PA. 
SRE SOR 
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RADIANT 
HI-FLOOD 


Reflector Weatherproof 


FLOODLAMPS 


INDOOR OUTDOOR 
High o Low Bay Installation 


’ a 








= 


R-type Radiant Hi-Floods are now available in sizes from 
200 to 1,000 watts for sianderd or high voltages to meet 
most industrial lighting requirements, outdoors or indoors. 
Hi-Floods eliminate expensive fixtures, they cost less to in- 
stall. Silver reflector inside lamp requires no maintenance. 


Write for Technical Bulletin 80 for full details of these 


rugged, economical industrial lamps. 


RADIANT LAMP CORPORATION, 300 Jelliff Avenue, Newark 8 N. J 


Menvtecturers of Lomps for PROJECTION @ FLOODLIGHT @ SPOTLIGHT @ MOTION PICTURE PRODUCTION 
SOUND REPRODUCTION © AERONAUTICAL @ SPORTS LIGHTING AND GENERAL SERVICE @ RECTIFIER BULBS 
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Ford, PD. B 


Jernigan » ¥ 


Associate Members 
Stolper Burbank 
Calif 

jreenspoon 


Beverly Hill 


Wilshire Bivd 


SOUTHWESTE! 


Members 
Bowyer Veale Ele 

Garden 
Chicago, Dallas, Texas 
Associate Members 
Anlauf, Lena M 


Smith 


Fr 
Penafeather 
Okla 


TENNESSER VALLEY CHAPTER 


Associate Member 


Twin Cry 


Associate Members 
tatzli, J. O., Bat 
Minn 
Forsythe, R. W 
Corp., Minne 
Gallagher, G 
Minneapolis 
Mutton, I V 
Minneapm 
Swanson, 8S 
St. Paul 


WINNIPEG CHAPTER 


ite Members 

M A. 8 Moody & 
t Man 

MelIntyre J a Canadiar We 


Ltd., Winnipeg, Man 


A ssoce 
Blurton Moore Winni 





LIGHTING ENGINEER WANTED 


lighting engineer, 


Experienced 


apable design, selection and ap 
plieation of lighting for genera 
substations, 


ting plants, electric 


industrial plants and office build 


ings. Applicant should be quali 


fied or interested in training for 
handling of all technical problems 
Location, New York City. Please 
furnish complete information in 
and ex 
Box 
Engineering 


New 


eluding age, education 


perience record. Address 
151, Illun 


Society, 1560 


York 23, N. Y. 


inating 


Broadway, 











SALES MANAGER—. 
LIGHTING FIXTURE 
manufacturer of complete 
lou vred « ing and in 


ine of fluor 
slimline andescent 
Z fixtures seeks capable man to handle 
sales organization We are well established in 
territories coast to coast and we are only in 
familiar with light 


terested in man thoroughly 
ing fixture field and willing to locate in N. Y 
Salary plus Must have all details 
sand references in first letter which will be held 
strictest confidence. Our men know of this 
Reply only if you meet quailifica 

ns Address Box 150, Publications Office 
Ituminating Engineering Society, 1860 Broad 


way, New York 23, N 


ommission 


above 
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FLUORESCENT 
BATHROOM CABINET 


MEMBERSHIP 
ROSTER 


Every 1.E.S. member needs a personal copy of this 
new 120-page roster of over 6000 names, company con 
nections and addresses. Invaluable for your own and 


your associates’ use in locating fellow members the 








world over. Sturdily bound for steady use. Postpaid 


$2.00 per copy, $1.75 in lots of 10 or more 


Use the coupon for easy ordering today. 
See eee eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeae 


The only cabinet with four 20-watt lamps! PUBLICATIONS OFFICE 
ILLUMINATING ENGINEERING SOCIETY 
sroom. too! The 860 BROADWAY, NEW YORK N. ¥ 
for giareless 
no other Send copy (s) of New LES. Memlx ship Roster to 
ther facts 
B-108 to 


rddress below 


Name 
CHECK THESE SPECS: Uses = 


Company 
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SUNBEAM LIGHTING COMPANY + 777 EAST 14TH PLACE + LOS ANGELES 21, CALIFORNIA 
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INCANDESCENT 





Specification No. 2 


ANGLE RE ® 


Specification No. 3 





300-1500-w Gen'l 
Service 
Incandescent 





Specification No. 4 400-w Mercury 








300-1500-w Gen’! 
Service 
Incandescent 
REFLE 


Specification No. 40 400-w Mercury 
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40-w or 38-w 
40-w, 85-w o 
—a—a £ —) = 
48" (shield)] 40-w or 35 ~ | 
de _.- 





40” 
~St-w 112 
75-w 112 





40-w of 38-w 





S8-w TI12 


7S-w T12 





40-w 
» 40-w, 85-w or 
ae 100-w T17 


48° (shield) | 40-w or 38-w 





40-w or 38-w 

















Assure You of the Kind of Lighting Performance Needed for... 


Defense Production 


Defense production demands the highest type of lighting 
performance to meet the wide range of seeing tasks, varied 
atmospheric conditions and difficult seeing conditions found 
today, as American Industry shifts into high gear. To meet 
these needs economically and dependably, the emphasis is on 
uninterrupted performance. Therefore it is important to specify 
units that can be depended upon to provide and 
sustain rated light output over years of service. 

Specification of RLM Lighting Units provides 
finest assurance of efficient and uninterrupted light- 
ing performance. The RLM Label is a warranty of 
conformance to minimum standards established by 
the Institute for lighting performance that meets 
most approved modern illuminating practices. 

Shown here is a chart, listing the 34 different industrial 
lighting units for which the RLM Standards Institute has 
established specifications covering construction, finish, 
reflector design, ballasts and uniform quality. The In- 
stitute is currently engaged in the development of new 
specifications and revision of present standards in its 
effort to keep abreast of the latest advancements in illum- 


R5631 


inating engineering. To make certain of lighting performance 
that is the kind needed for defense production, specify light- 
ing units certified to conform to RLM Standards of Quality. 
FREE RLM SPECIFICATIONS BOOKLET brings you complete de- 
tails on the many essentials of Defense Production Lighting. 
Your copy will be sent free on request to RLM STANDARDS 
INSTITUTE, Suite 823, 326 W. Madison St., Chicago 6, III. 


CONFORMANCE to the ESSENTIALS of DEFENSE PRODUCTION LIGHTING 
is Assured when you specify RLM-LABELED Lighting 
Units: High diffusion with high reflection factor 
Top-quality porcelain-enameled reflectors - Approved 
reflector design - High power factor ballasts - Uniform 
quality of materials and construction - Conformance 
to National Electrical Code 
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